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represented by fonnula (I) 
wherein A, B, D, R^ R^ 
R^ and R^ are defined in 
the description, ccmipositions 
thereof and methods for 
preparing the compounds are 
described. The compounds 
are useful in the treatment 
of diseases of the central nervous 
endocrinological system. 
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1 

TITLE 

Fused 1,2.4-Thiadlazine and Fused 1 ,4-Thiazine Derivatives, their Preparation and Use 

5 

FIELD OF THE INVENTION 

The present invention relates to fused 1 ^,4-thiadiazine and fused 1 ,4-thiazine derivatives, to 
methods for their preparation, to compositions comprising the compounds, to the use of these 
1 0 compounds as medicaments and their use in therapy e.g. In the treatment of diseases of the central 
nervous system, the cardiovascular system, the pulmonary system, the gastrointestinal system and 
the endocrinologicat system. 

BACKGROUND OF THE INVENTION 

15 

Potassium channels play an important role in membrane potential. Among the different types of 
potassium channels are the ATP-sensitive (Katp-) channels which are regulated t>y changes in the 
intracellular concentration of adenoane triphosphate. The KATP-channels have been found in cells 
from various tissues such as cardiac cells, pancreatic-cells, skeletal muscles, smooth muscles, 
20 central neurons and adenohypophysis cells. The channels have been associated with diverse cellular 
functions for example hormone secretion (insulin from pancreatic beta-cells, growth hormone and 
prolactin from adenohypophysis cells), vasodilation On smooth muscle cells), cardiac action potential 
duration, neurotransmitter release in the central nervous system. 

25 Modulators of the KATP-channels have been found to be of importance for the treatment of various 
diseases. Certain sulphonylureas which have been used for the treatment of non-tnsulin-dependent 
diabetes mellitus 

act by stimulating insulin release through an inhibition of the Katp -channels on pancreatic beta-cells. 

30 

The potassium channel openers, which comprise a heterogeneous group of compounds, have been 
found to be able to relax vascular smooth muscles and have therefore been used for the treatment of 
hypertension. 

35 In addition, potassium channel openers can be used as bronchodiiators in the treatment of asthma 
and various other diseases. 



wo 97/26265 PCT/DKyZ/OOOW 

2 

Furthermore, potassium channel openers have been shown to promote hairgrowth. and have been 
used for the treatment of baldness. 

Potassium channel openers are also able to relax urinary bladder smooth muscle and therefore, can 
5 be used for the treatment of urinary incontinence. Potassium channel openers which relax smooth 
muscle of the uterus can be used for treatment of premature labor. 

By acting on potassium channels of the central nervous system these compounds can be used for 
treatment of various neurological and psychiatric diseases such as Alzheimer, epilepsia and cerebral 
10 Ischemia. 

Recently, it has been shown that Diazoxide (7-chloro-3-methyl-2Hr1,2,4-benzothiadiazine 1,1-dioxide) 
and certain 3-(alkytaminoHH-pyrido[4«3-eI-1 ,2,4-thiadiazine 1 .1-dioxide derivatives inhibit insulin 
release by an activation of KATp-channels on pancreatic beta-celts (Pirotte B. et al. Biochem. 

1 5 Pharmacol, 47, 1381-1386 (1994): Pirotte B. et al.. J. Med. C/?em.. 36. 3211-3213 (1993). Diazoxide 
has furthemnore been shown to delay the onset of diabetes in BB-rats ( Vlahos WO et a!. Metabolism 
40, 39-46 (1991). In obese zucker rats diazoxide has been shown to decrease insulin secretion and 
increase insulin receptor binding and consequently improve glucose tolerance and decrease weight 
gain (Alemzadeh R. et al. Endocrinol. 1^, 705-712, 1993). It Is expected that such compounds can 

20 be used for treatment of diseases characterised by an overproduction of insulin and for the treatment 
and prevention of diabetes. 

EP 618 209 discloses a class of pyridothiadiazine derivatives having an alkyi or an alkylamino group 
in position 3 of the thiadiazine ring. These compounds are claimed to be agonists at the AMPA- 
25 glutamate receptor. 

In J. Med. Chem. 1980, 23. 575-577 the synthesis of 4(5)-amino-and fomiylaminoimidazo-5(4) 
carboxamide and their properties as agents of chemotherapeutic value are described. Especially, the 
compounds 3-aminoimidazo[4.5-e)-1,2.4-thiadiazine 1.1-dibxide and N-benzoylaminoimldazo[4,5-e}- 
30 1 ,2,4-thtadiazine 1 ,1-dioxide are shown. 

DESCRIPTION OF THE INVENTION 



35 



The present invention relates to fused 1.2.4-thiadiazine and fused 1,4-thiazine derivatives of the ge- 
neral formula I: 
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5 




(I) 



wherein 

B represents >NR^ or >CR^R^. wherein and R^ independently are hydrogen; hydroxy; Ci^lkoxy; 
10 or Ci-6-alky!, C^cycloalkyl. C2^alkeny! or C2^alkynyl optionally mono- or polysul)stituted with 

halogen; or R^ and R^ together represent one of the bonds in a double bond between the atoms 2 and 
3 of fomf)ula I; 

D represents - S(=0)r or -S{=0)-; or 

15 

D-B represents -S(=0)(RVn- 

wherein R^ is Ci^all^; or aryl or heteroaryl optionally mono- or polysubstituted with halogen, 
hydroxy. Ci^alkoxy, aryioxy, arylalkoxy, nitro, amino, Ci^monoalkyi- ordialkylamino, cyano, acyl, or 
20 Ci^alkoxycarbonyl; 

R^ is hydrogen; hydroxy; Ci^alkoxy; or Ci^alkyl, Cd^cycioalkyL alkenyl or C2^alkynyl 
optionally mono- or polysubstituted with halogen and R^ is hydrogen or R"* together with R^ represent 
one of the bonds In a double bond between the atoms 2 and 3 of formula I; or R^ together with 
25 represent one of the bonds in a double bond between the atoms 3 and 4 of formula I; 

R^ is hydrogen; hydroxy; Ci^lkoxy; or Ci^lkyi. Ca^-cydoalkyl, Cz^ alkenyl or Cz^lkynyl 
optionally mono- or polysubstituted with halogen; 

30 R^ is R®; -OR*; -C(=X)R^ -NRV; bicycloalkyl, aryl, heteroaryl. arylalkyi or heteroarylalkyl optionally 
mono- or polysubstituted with halogen, hydroxy, Ci^alkoxy. aryioxy. arylalkoxy, nitro, amino, Ci^ 
monoalkyi- ordialkylamino, cyano, oxo, acy! or Ci^alkoxycarbonyl; or aryl substituted with Ci.6-alkyl; 

wherein R* is hydrogen; C»«-cycloalkyl or (Cs«-cycloalkyl)Ci^lkyl, the Ca^-cycloalkyl group 
35 optionally being mono- or polysubstituted with Ci^lkyl, halogen, hydroxy or Ci^alkoxy; a 3-6 
membered saturated ring system comprising one or more nitrogen-, oxygen- or sulfur atoms; or 
straight or branched Gi.iralkyl optionally mono- or polysubstituted with halogen, hydroxy. Ci^alkoxy. 
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Ci^lkylthio. CM-cycJoalkyl. arvL aryloxy, at^alKoxy, nrtro, amino, C,^ monoalkyi- or dialkylamino. 
cyano. oxo. formyl. acyl. cart)oxy. Ci^alkoxycarbonyl, or carbamoyl: 

XisOorS: 

r' is hydrogen; Ci^alkyl; Cj^alkenyl; Cs^Kycloalkyl opUonally mono- or polysubstituted with Ci<- 
alkyl, halogen, hydroxy or C^alkoxy; or 

r' and R* together with the nitrogen atom fomn a 3-12 membered mono- or Wcyclic system, In which 
one or more of the carbon atoms may be exchanged with nitrogen, oxygen or sulfur, each of these 
ring systems optionally being mono- or polysubstituted with halogen, CvralkyI, hydroxy. Ci<-alkoxy, 
Ci^lkoxy-Ci^lkyl, nitro. amino, cyiano. trifluoromethyl. Ci^-monoalkyl- or dialkylamino. oxo: or 




wherein n.m.p independenUy are 0.1,2,3 and R" is hydrogen: hydroxy: C^ralkoxy: Cj^^ycloalkyl 
optionally mono- or polysubstituted with Ci*-alkyl, halogen, hydroxy or C,^koxy: Ci^alkyl, C^r 
alkenyl or Cj^kynyl optionally mono- or polysubstituted with halogen; or 

and R* together with the nitrogen atom forms a 3-12 membered mono- or bicydic system. In which 
one or more of the carbon atoms may be exchanged wrth nitrogen, oxygen or sulfur, each of these 
ring systems optionally being mono- or polysubstituted wfth halogen. Ci<-alkyl, hydroxy. Ci<-alkoxy. 
C^alkoxy-Ci^alkyl. nitro, amino, cyano. trifluoromethyl. C,<rmonoaikyl- or dialkylamino or oxo; 

A together with carbon atoms 5 and 6 of formula I represents a 5 or 6 membered heterocyclic system 
comprising one or more nitrogen-, oxygen- or sulfur atoms, ttie heterocyclic systems optionally being 
mono- or polysubstituted wiUi halogen: Cwj-alkyl; C«-cydoalkyl; hydroxy; C^alkoxy; C^alkoxy- 
C^lkyl; nitro; amino; cyano; cyanomethyl; perhalomelhyl; C^monoalkyl- or dialkylamino; 
sulfamoyl; C^alkytthio; Ci^alkylsulfonyl; C^ralkylsulfmy); C^alkylcarbonylamino; arytthio. 
arylsulfmyl. arylsulfonyl, the aiyl group optionally being mono- or polysubstituted with C,^alkyl, 
halogen, hydroxy or C^alkoxy; C^alkoxycarbonyl; C^alkoxycaroonyl-C^ralkyl: carbamyl; 
carbamyl-melhyl; d^monoalkyl- ordlalkylamlnocaibonyl; C^monoalkyl- or 
dialkylaminothiocarbonyl; ureldo; Crmonoalkyl- ordialkyiaminocarbonylamino. UiioureWo; C,«- 
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monoalkyi- or dialkylaminothiocarbonyl-amino; Ci^monoalkyl- or dialkytaminosulfonyl; carboxy; 
carboxy-Ci^alkyl; acyl; aryl. arylalkyl. aryloxy, the aryl group optionally being mono- or 
poiysubstituted with Ci^atkyl, halogen, hydroxy or Ci^alkoxy; (1.2,4-oxadiazol-5-yl)- or (1,2,4- 
oxadiazol-3-y))-Ci^alkyl the oxadiazolyt group optionally being substituted with Ci^alkyl or 
5 cydoalkyl; or a 5 - 6 membered nitrogen containing ring, optionally substituted with phenyl or 
alkyi; 

provided that A together with carbon atonts 5 and 6 of formula 1 do not form a pyridine ring and that 
the following compounds 3-amino-2,5-dihydroimidazo[4,5-e]-1,2,4-thiadiazine 1,1 -dioxide and 3- 
1 0 benzoylamino-2,5-dihydroimidazo[4,5-e}-1 ,2,4-thiadiazine 1 ,1-dioxide are not included; 

or a salt thereof with a phannaceutically acceptable acid or base. 

Within its scope the invention includes all optical isomers of compounds of formula I, some of which 
15 are optically active, and also their mbctures including racemic mbdure thereof. 

The scope of the invention also includes all tautomeric forms of the compounds of formula i. 

The salts include pharmaceutically acceptable acid addition sails, pharmaceutically acceptable metal 
20 salts or optionally alkylated ammonium salts, such as hydrochloric, hydrobromic. hydroiodic, 

phosphoric, sulfuric, trifluoroacetic, trichloroacetic, oxalic, maleic. pyruvic, malonic, succinic, citric. 

tartaric, fumaric, mandelic, benzoic, cinnamic, methanesulfonic. ethane sulfonic, picric and the like. 

and include acids related to the pharmaceutically acceptable salts listed in Joumal of Pharmaceutical 

Science, 6g, 2 (1977) and incorporated herein by reference, or lithium, sodium, potassium, mag- 
25 nesium and the like. 

The term 'Ci^alkoxy* as used herein, alone or in combination, refers to a straight or branched 
monovalent substituent comprising a Ci^alkyl group linked through an ether oxygen having its free 
valence t)ond from the ether oxygen and having 1 to 6 carbon atonris e.g. methoxy. ethoxy, propoxy. 
30 isopropoxy. butoxy, pentoxy. 

The term "Ci.6-afkylthlo' as used herein, alone or in combination, refers to a straight or branched 
monovalent substituent comprising a lower alkyI group linked through a divalent sulfur atom having its 
free valence bond from the sulfur atom and having 1 to 6 cartK>n atoms e.g. methylthio, ethytthio. 
35 propytthio, butylthio, pentylthio. 

The term ^'Cs^alkenyr as used herein refers to an unsaturated hydrocarbon chain having 2-6 carbon 
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atoms and one double bond such as e.^. vinyl, 1-propenyt, allyl, isopropenyt, n-butenyl, n-pentenyl 
and n-hexenyl. 

The term Ca^cycloaikyr as used herein refers to a radical of a saturated cyclic hydrocarbon with the 
5 indicated number of carbons such as cyclopropyl. cydobutyl. cyclopentyl or cyclohexyl. 

The term "Cs^all^ynyl" as used herein refers to unsaturated hydrocarbons which contain triple bonds, 
such as e.g. -CbCH, -CsCChb. -CHpCsCH, .CH2CH2Ci^H, -CH(CHa)CaCH, and the like. 

10 The term "Ci.e-alkoxy-Ci.6-all(yl" as used herein refers to a group of 2-12 carbon atoms interrupted by 
an O such as e.g. CHyO-CHj, CHrO-CHT-CHj. CHrO-CH(CH3)2 and the like. 

The tenm "halogen" means fluorine, chlorine, bromine or iodine. 

1 5 The term "perhalomethyl" means trifluoromethyl, trichloromethyl, tribromomethyl or triiodomethyl. v 

The terms "Ci^alkyr, 'Ct-iralky!" and "Ci-is-alkyr as used herein, alone or in combination, refers to 
a straight or branched, saturated hydrocart)on chain having the indicated number of carbon atoms 
such as e.g. methyl, ethyl, n-propyl, Isopropyl, n-butyl, seo-butyl, Isobutyl. tert-butyi. n-pentyl, 2- 
20 methylbutyl. 3-methylbutyI, 4.methylpentyl. neopentyl. n-hexyl, 1 ^-dimethylpropyl, 2.2- 

dlmethylpropyl. 1,2,2-trimethylpropyl and the like. The term Xi.iraD^r' as used herein also includes 
secondary C^r-alkyl and tertiary C4^alkyl. 

The term "Ct^monoalkylamino" as used herein refers to an amino group wherein one of the 
25 hydrogen atoms is substituted with a straight or branched, saturated hydrocarbon chain having the 

indicated number of carbon atoms such as e.g. methylamino, ethylamino, propylamine, n-butylamino. 
sec-butylamino, isobutylamino, teit-butylamino, n-pentytamlno, 2-methylbutylamino, n-hexylamino. 4- 
melhylpentylamino, neopentylamino, n-hexylamino, 2,2-dlmethylpropylamlno and the like. 

30 The term "Ci.6^ialkylamino" as used herein refers to an amino group wherein the two hydrogen 

atoms independently are substituted with a straight or branched, saturated hydrocarbon chain having 
the indicated number of carbon atoms; such as dimethylamino, N-ethyl-N-methylamino, diethylamino, 
dipropylamino. N-(n-butyI)-N-melhylamino, di{n-pentyl)amino, and the like. 



35 The term "acyl" as used herein refers to a monovalent substituent comprising a Ci.e-alkyl group linked 
through a carbonyl group; such as e.g. acetyl, propionyl. butyryl, isobutyryl, pivaloyi, valeryl, and the 
like. 
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The term "Ci^alkoxycartwnyl" as used herein refers to a monovalent sut)stltuent comprising a 
alkoxy group linked through a cartonyl group; such as e.g. methoxycartjonyl, cartjethoxy, 
propoxycarbonyl, isopropoxycarbonyl. n-butoxycarbonyl. secpbutoxycarbonyl, tert-butoxycarbonyl, 3- 
5 methylbutoxycarbonyl, n-hexoxycarbonyl and the like. 

The term *3-12 membered mono- or bicydic system" as used herein refers to a monovalent 
substituent of formula -NR^R^ or -NRW where R^ and R^. or R® and R* together with the nitrogen 
atom form a 3-12 membered mono- or bicydic system, in which one or more of the cart)on atoms 
1 0 may be exchanged with nitrogen, oxygen or sulfur, such as 1-pyrrolkJyl. piperidino, morpholino, 
thiomorpholino. 4-methyiptpeFazin-1-yl, 7-azabicydo[2.2.1]heptan-7-yl. tropanyl and the like. 

The term '^S membered saturated ring system" as used herein refers to a monovalent sutistituent 
comprising a monocyclic saturated system containing one or more hetero atoms selected from 
. 1 5 nitrogen, oxygen and sulfur and having 3-6 members and having its free valence from a carbon atom, 
e.g. 2-pyrrolldyl. 4-piperidyl. 3-morpholinyl. 1,4-dioxan-2-yl, 5-oxazolidinyl, 4-isoxazolidinyt or 2- 
thiomorpholinyl. 

The term "bicydoalkyf" as used herein refers to a monovalent substituent comprising a bicydic 
20 structure made of 6-12 carbon atoms such as e.g. 2-nori3omyl. 7-norbomyl, 2-bicydo[2.2.2]octyl and 
&-bicydo[3.3.1 ]nonanyl. 

The term "aryP as used herein refers to phenyl. 1-naphthyl or 2-naphthyl. 

25 The term "heteroaryP as used herein, alone or in combination, refers to a monovalent substituent 
comprising a 5-6 membered monocydic aromatic system or a 9-10 membered bicydic aromatic 
system containing one or more heteroatoms selected from nitrogen, oxygen and sulfur, e.g. pyrrole, 
Imidazole, pyrazole. triazole, pyridine, pyrazine. pyrimidine, pyridazine, isothiazoie. isoxazole. 
oxazole. oxadiazole, thiadiazole, quinoline. isoquinoline, quinazollne. quinoxaline. indole. 

30 benzimidazole, benzofuran, pteridine and purine. 

The term "arylalkyl" as used herein refers to a straight or branched saturated carbon chain containing 
from 1 to 6 cartoons substituted with an aromatic cart>ohydride: such as benzyl, phenethyl, 3- 
phenylpropyl. 1-naphtytmethyl. 2-(1-naphtyl)ethyl and the like. 

35 

The tenn "aryloxy" as used herein refers to phenoxy, 1-naphthyloxy or 2-naphthyloxy. 
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The term "arylalkoxy" as used herein refers to a Ci^alkoxy group substituted with an aromatic 
cartx)hydride. such as t)enzyloxy. phenethoxy, ^phenylpropoxy, 1-naphthylmethoxy, 2-(1- 
naphtyOethoxy and the like. 

5 The term "heteroarylalkyl" as used herein refers to a straight or branched saturated carbon chain 
containing from 1 to 6 cart>ons substituted with a heteroaryl group; such as (2*furyl)methyl, (3- 
furyQmethyl, (2-thienyOn)ethyl. (3-thienyl)methyl, (2-pyridyl)methyl. 1-methyl-1-{2-pyrimidyl)ethyl and 
the like. 

1 0 The term "Ci.6-alkylsulfonyr as used herein refers to a monovalent substituent comprising a Ci^alkyl 
group linked through a sulfonyl group such as e.g. methylsulfonyt, ethylsutfonyl, n-propylsulfonyl, 
isopropylsulfonyl, n-butylsuifonyl, sec-butylsulfonyl. isobutytsulfonyl. tert-butylsuifonyt, n- 
pentylsuffonyl, 2-methylbutylsutfonyL S-methyltuitylsuIfonyl. n-hexyisulfonyl. 4-methylpentyi5u}fonyl, 
neopentylsulfonyi, n-hexylsulfony) and 2,2-dimethylpropylsu)fonyl. 

15 

The term *Ci^monoalkyliaminosulfonyr as used herein refers to a monovalent suk>stituent 
comprising a Ci^e-monoafkylamino group linked through a sulfonyl group such as e.g. 
methylaminosuifonyl, ethylaminosulfonyl. n-propylamlnosulfonyl, IsopropylanrUnosulfonyl. n- 
butylaminosulfonyl, sec>butylaminosutfonyl, tsobutyiaminosulfbnyl, tert-butylamlnosulfonyl, n- 
20 pentylaminosulfonyl, 2-methy1butytaminosulfonyl« 3-methylbutylaminosulfonyt, rvhexylaminosulfonyl. 
4-methylpentylaminosutfonyl, neopentylaminosulfonyl, n-hexylamtnosuitonyl and 2,2- 
dimethylpropylamtnosulfonyl. 

The term "Ci^ialkylaminosutfonyr as used herein refers to a monovalent substituent comprising a 
25 Ci^ialkylamino group linked through a sulfonyl group such as dimethylaminosulfonyl. N*ethyl-N- 
methylaminosulfonyl, diethylamtnosulfonyl, dipropylaminosulfonyl. N-(n-butyi)-N- 
methylaminosulfonyl. di(n-pentyl)aminosulfonyl, and the like. 

The term Xi^alkylsulftnyr as used herein refers to a monovalent substituent comprising a straight 
30 or branched Ci^alkyl group linked through a sutfinyl group (-S(-0)-); such as e.g. methylsulfinyl, 
ethylsulfinyl. isopropyisulfinyl. butylsulfinyl, pentylsulfinyl, and the like. 

The term *'Ci^alkylcarbonylamino" as used herein refers to an amino group wherein one of the 
hydrogen atoms is substituted with an acyl group, such as e.g. acetamido. propionamido. 
35 isopropylcarbonyiamino, and the like. 

The term "(Cs«-cycloalkyl)Ci.G-alkyr as used herein, alone or in combination, refers to a straight or 
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branched, saturated hydrocarbon chain having 1 to 6 carbon atonns and being monosubstituted with a 
Ca^cycloalkyl group, the cycloalkyl group optionally being nnono- or polysubstituted with Ci^alkyl, 
halogen, hydroxy or Ci^alkoxy; such as e.g. cyclopropylmethyl, (l-methylcyclopropyl)methyl, 1- 
(cyclopropyl)ethyl. cyclopentylmethyl, cyclohexylmelhyl. and the like. 
5 • 

The term "arylthio** as used herein, alone or in combination, refers to an aryl group linked through a 
divalent sulfur atom having its free valence bond from the sulfur atom, the aryl group optionally being 
mono- or polysubstituted with Ci^lkyl, halogen, hydroxy or Ct^alkoxy; e.g. phenytthio, (4- 
methylphenyl)- thio. (2-chlorophenyl)thio, and the like. 

10 

The term "arylsulfinyr as used herein refers to an aryl group linked through a sulfinyl group (-S(=OH. 
the aryl group optionally being mono- or polysubstituted with Ct^alkyl. halogen, hydroxy or 
alkoxy; such as e.g. phenylsulfinyl, (4-chiorophenyf)sulfinyi, and the like. 

1 5 The term "aryisulfonyl" as used herein refers to an aryl group linked through a sulfonyl group, the aryl 
group optionally being mono- or polysubstituted with Ci.6-alkyl. halogen, hydroxy or Ci.6-alkoxy; such 
as e.g. phenylsulfonyi, tosyl, and the like. 

The temn "Ci^monoalkylaminocart)onyl'' as used herein refers to a monovalent substituent 
20 comprising a Ci^monoaikylamlno group linked through a cart)onyl group such as e.g. 

methyiaminocarbonyl, ethylaminocartx)nyl. n-propylaminocart>onyl. isopropylaminocarbonyi, n- 
butylaminocarbonyl, sec-butylaminocart)onyl, isobutylaminocart>ony!, tert*butylaminocartx>nyt. n- 
pentylaminocarbonyl, 2-methylbuty!aminocarbonyl, 3-methylbutylaminocarbonyl. n-hexylamino- 
carbonyl, 4-methyipentylaminocartx)nyl, neopentylaminocarbonyl, n-hexylaminocart>onyl and 2-2- 
25 dimethyipropylaminocarbonyl. 

The term "Ci^dialkylaminocarbonyl" as used herein refers to a monovalent substituent comprising a 
Ci^ialkytamtno group linked through a carbonyl group such as dlmethylaminocarbonyl. N-ethykN- 
methylaminocartKJnyl. diethylaminocartx)nyl, dipropylaminocarbonyl, N-(n-butyl)-N- 
30 methylaminocart)onyi, di(n-pentyl}aminocart)onyl, and the like. 

The tenm '*Ci.6-monoalkylaminocart)onylamino" as used herein refers to an amino group wherein one 
of the hydrogen atoms is substituted with a Ci.6-nnonoalkylaniinocart)onyl group, e.g. 
methylaminocarbonylamino. ethytamino-cart>onylamino, n-propylaminocart)onylamino, Isopro- 
35 pylaminocarbonylamino. n-butylaminocarbonylamino, sec>butytaminocarbonylamino, iso- 

butylaminocarbonylamino, tert-butylaminocarbonylamino, and 2-methyfbutytaminocarbonylamino. 
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The term "Ci^ialkylaminocartonylamino" as used herein refers to an amino group wherein one of 
the hydrogen atoms is substituted with a C^ialkylaminocartwnyl group, such as 
dtmethyiaminocart>onylamino. N-ethyl-N-methytaminocarbonylamino. diethytaminocarbonylamtno. 
dipropylaminocarbonylamino, N-{n-butyl)-N-methylaminocart)onylamino, di{n- 
pentyOaminocarbonytamino. and the like. 

The term "5- or 6-membered heterocyclic system" as used herein refers to: a monocyclic unsaturated 
or saturated system containing one. two or three hetero atoms selected from nitrogen, oxygen and 
sulfur and having 5 members, e.g. pyrrole, furan, thiophene, pyrroline, dihydrofuran. 
dihydrothiophene. Imidazole, Imidazoline, pyrazole. pyrazollne, oxazole. thiazole, isoxazole, 
isothiazole. 1,2,3-oxadiazole, furazan, 1,2,3-triazole, 1,2.3-thladiazole or2,1,3-thiadiazole; an 
aromatic monocyclic system containing two or more nitrogen atonns and having 6 memt>ers, e.g. 
pyrazine, pyrimWine, pyridazine, 1,2,4-triazlne. 1,2,3-tria:dne ortetrazine; a non-aromatic monocyclic 
system containing one or more hetero atoms selected from nitrogen, oxygen and sulfur and having 6 
members, e.g. pyran. thiopyran, piperidine. dioxane, oxazine, tsoxazine, dithiane, oxathine, thiazine, 
piperazine. thiadiazine. dithiazine or oxadtazine. 

The term "5- or 6-membered nitrogen containing ring" as used herein refers to a monovalent 
substituent compriang a monocyclic unsaturated or saturated system containing one or more nitrogen 
atoms and having 5 or 6 members. e.g. pyrrolidinyl, pyrroliny!. imidazolidinyl, pyrazolldinyl. pyra- 
zolinyl. piperidyl, piperazinyl, pyrrolyl. 2H-pyrrolyI. imWazoiyl. pyrazolyl, triazoiyi, pyridyl. pyrazinyl, 
pyrimidinyl. pyridazinyl. morpholino, thiomorpholino. isothiazolyl, isoxazolyl, oxazolyl. oxadiazotyl. 
thiadiazolyl, 1,3-dioxolanyl and 1.4-dtoxolanyl. 

Within its scope the invention includes all optical isomers of compounds of formula I, some of which 
are optically active, and also their mixtures including racemic mbdure thereof. 

In a prefen^ embodiment of the invention the general formula of formula ! is selected from 




(ia) 



wherein 

and independently are hydrogen; hydroxy; Ci.6-alkoxy; or C,-6-alkyl. C3.rcycloalkyl. C2.6-alkenyl 
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or C2^alkynyl optionally mono- or polysutetltuted with halogen and is hydrogen: or 

R* together with R^ represent one of the bonds in a double bond between the atoms 2 and 3 of 
formula I and R^ is as defined above; or 

5 

together with R^ represent one of the bonds in a double bond between the atoms 3 and 4 of 
formula 1 and R' is as defined above; 

D represents -S(=0)r or -S(=0)-. 

10 

In another preferred embodiment of the invention the general fomnula of fomiula I is selected from 




wherein 

R^ is hydrogen; hydroxy; Ci^alkoxy; or Ci^alicyl, C^cydoalkyl, Cj-ralkenyl or C2-ralkynyl 
optionally mono- or polysubstituted with halogen and R^ is hydrogen; or 

20 

together with R^ represent one of the bonds in a double bond between the atoms 3 and 4 of 
fomnula I; 

D represents -S(=0)R^= 

25 

yy^erein R^ is Ci-e-alkyl; or aryl or heteroaryl optionally mono- or polysubstituted with halogen, 
hydroxy, C^^alkoxy, aryloxy, arylalkoxy, nitro, amino. Ci^monoalkyl- or dialkylamino. cyano, acyl or 
Ci^alkoxycarbonyl. 

30 In another preferred embodiment of the invention the general formula of formula I is selected from 
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I R* R' 

A I 



CO 



R^ 
wherein 

R\ and independently are hydrogen; hydroxy; Ct^altoxy; or Ct^lkyl, CM-cycloalkyl. 
1 0 alkenyl or C2^alkynyl optionally mono- or polysubstituted with halogen and is hydrogen; or 

R^ together with R^ represent one of the t>onds In a double tx)nd between the atonns 2 and 3 of 
formula I and R^ and R^ are as defined above; or 

15 R^ together with R^ represent one of the bonds in a double bond t>etween the atoms 3 and 4 of 
formula I and R^ and R^ are as defined above; 



D represents -S(sO)r or S(sO). 

20 Preferably* the general fonmula of fomiuia I is (ia). 

In another preferred embodiment of the invention D is-S(=0)r. 

In another preferred embodiment of the invention R^ is selected from hydrogen, Ci^alkyl. 
25 cycloalkyi or Cj^alkenyl. Preferably R^ is hydrogen or Ci^alkyl. 

In another preferred embodiment of the invention R^ together with R^ represent one of the bonds in a 
double bond between the atoms 3 and 4 of fonmula I. 

30 in another preferred embodiment of the invention R^ together with R^ represent one of the bonds in a 
double bond between the atoms 2 and 3 of formula I. 

In another preferred embodiment of the invention R^ is selected from hydrogen, hydroxy, Ci^alkyl, 
C3^cydoalkyl or Ci^alkenyl. Preferably R^ is hydrogen or Ci^alkyl. 

35 

In another preferred embodiment of the invention R^ is selected from R^-OR®, -NR®R® or aryl, the aryl 
group optionally being substituted with Ci^alkyl; wherein R^ is hydrogen; C:^«-cydoaikyl; (C^ 
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cycloalkyl)Ci^alkyI; a S-B-membered saturated ring system comprising one, two or three nitrogen-, 
oxygen- or sulfur atoms; or straight or branched Ci.ts-alkyt optionally substituted with halogen, 
hydroxy. Ci^alkoxy, Ci^alkylthio, Cj^cycloalkyl or aryl; is hydrogen. Ci^alkyl or Cj^doalkyl; 
or and R^ together with the nitrogen atom form a 4 - 6 membered ring, preferably 1-pyrrotidyK 
5 piperidine or morpholino. 

In yet another preferred embodiment of the Invention R^ is selected from secondary Cs^-alkyl, tertiaTy 
C^e-alkyt, C^^-cydoaikyl or (Co^cloall^methyl optionally mono- or polysubstituted with Ci^Ikyl. 
halogen, hydroxy or Ci^fkoxy. Preferably R^ is selected from isopropyl. 1-methylpropyl, 2-methylpropyl, 
1 0 tert-butyl. 1 .1-dimethylpropyl. 1 .2-dimethyipropyl, 1 .2.2-trimethy (propyl, 2.3-dimethylbutyl. 1-ethyipropyj, 1- 
ethyl-2-methyipropyi. 1-ethy»-2.2-dimethylpropyl. 2.3.3^methylbutyl, 2-methylbutyl, 1 .5-dimethylhexyl, ^ 
methylbutyl. 3-methylhexyi, cyclopropyl, 1-methylcyclopropyl. cyclobutyl, cyclopentyi, cyclohexyl. 
cydopropylmethyl. 1-(cyclopro^ethyi cydobutyimethyl, cyclopentylmethyl or cydohexylmethyl. 

15 In a further preferred embodiment of the invention R^ and R^ together with ttie nitrogen atom forms a 
sbc membered ring, optionally substituted in the 2-position with a Ci^aikyi group, preferably selected 
from methyl, ethyl or isopropyl. Preferably the sbc membered ring is a piperidine, piperazine. 
morpholine or thiomorphoUne ring. 

20 In another preferred embodiment of the invention R^ is seieded from Ci^alkyl. phenyl or pyridyi. 

In another prefen'ed embodiment of the invention A fonns together with carbon atoms 5 and 6 of 
formula I a 5 membered heterocyclic system containing one hetero atom selected from nitrogen and 
sulfur, a 5 membered heterocydic system containing two hetero atoms selected from nitrogen. 

25 oxygen and sulfur, a 6 membered aromatic heterocyclic system containing two or three nitrogen 

atoms, a 6 membered non-aromatic heterocydic system containing one or two hetero atoms seieded 
from nitrogen, oxygen and sulfur, the heterocydic systems optionally being mono- or disubstituted 
with halogen; Ci.iralkyI; C^cydoalkyl; cyano; cyanomethyl; perhalomethyi; sulfamoyi; Ci^alkyithio; 
Ci^alkylsulfonyl; Ci-e-alkylsulfinyt; arylthio, arylsulfinyl, arylsulfonyl. the aryl group optionally being 

30 mono- or polysubstituted with Ci^dlkyl. halogen, hydroxy or Ci^alkoxy; Ci^alkoxycarbonyl-Ci^ 

alkyi; carbamylmethyl; carboxy-Ci^alkyl; aryloxy; (1 ,2.4-oxadiazol-5-yl)- or (1 ,2,4-oxadiazol-3-yl)Ci^ 
alkyl. the oxadlazolyi group optionally being subsUtuted with Ci^alkyl or Ca^cydoalkyl; acyl; or a 5 - 
6 membered nitrogen containing ring, optionally substituted with phenyl or Ci^alkyl. 



35 



Preferably, A fomns together with carbon atoms 5 and 6 a thieno[3,2-e)- or pyrrolo[3,2-e]-ring. 
thiophene. imidazole, thiazole, pyrazole, isoxazole or tsothiazole. a pyrazino[2.3-e}-. a pyrimido[4,&- 
e>, a pyrimido[5.4-e]-, a pyridazino[4.5-e]- or a pyridazino[4.3-e]-ring, thlopyran, piperidine. dioxane . 



wo 97/26265 PCT/DIW/OOOW 

14 

oxazine or dithiane. 

Preferred compounds of the invention are: 
5 6-Chloro-3-{1 ^-dimethylpropyl)amino-4H.thieno[3.2-€l-1 .2,4-thladia2ine 1 ,1-dioxide; 
6-Chloro-3-ethylamino-4H-thieno[3^-el-1 .2.4-thiadiazine 1 ,1-dtoxide; 
6-Chloro-3-isopropylamino-4H-thteno[3,2-e]-1 ,2,4-thladiazine 1 ,1-dioxide; 

10 

(R)-6-Chloro-3-(1-phenyl6thyOamino-4H-thieno[3,2-«)-1^,4-thiadiazi 1.1-dioxide; 
3-Allylamino-6-chloro-4H-thieno[3^-e]-1 ,2,4-thiadiazine 1 .1-dioxide; 
1 5 6-Chioro-3-cyclopropy lamino-4IH*thieno[3,2-e}-1 ,2,4-thiadiazine 1 ,1 -dioxide; 
6-Chloro-3-hexylamino-4i-l-thieno[3.2-e>1 ^,4-thiadiazine 1 ,1-dioxide; 
6-Chloro-3-tetradecylan)lno-4H-thieno[3,2-e]-1 ,2.4-thiadiazine 1 .1-dioxtde 

20 

6-Chloro-3-methylamino-4H-thieno[3.2-e}-1 ,2,4-thtadiazine 1 .1-dioxide; 
3-Benzylamino-6-chloro-4H-thieno[3,2-e]-1 ,2,4-thiadtazine 1 .1-dioxide; 
25 6-Chloro-3-octylamino-4H-thieno[3.2-e)-1 .2,4-thiadiazine 1 .1-dioxide; 

6-Chtorb-3-isobutylamino-4K4hjeno[3.2-e>1 .2.4-thiadiazine 1 .1-dioxide; 
6-Chloro-3-(4-phenyibutyOamino-4H-thieno[3.2-e]-1.2.4-thiadiazine 1 J -dioxide; 

30 

6.Chloro-3-(1 ,5-dimelhyihexyOanilno-4H-thieno[3,2-e>1 ^ ,4-lhiadiazine 1 .1-dioxide; 
6-Chloro-3-propyiamino-4H-thieno[3.2-e>1 ,2.4-thiadiazine 1.1-dioxide; 
3 5 (R)-6-Chloro-3-(2-hydroxy-1 -methylethyI)amlno-4H-thieno[3.2-e>1 .2.4-thiadia2ine 1 ,1-dioxide; 
(S)-6-Chloro-3-(2-hydroxy-1 -methylethyl)amino-4l-l-thieno[3.2-e>1 .2.4-thiadiazine 1 ,1-dioxide; 
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(R)-3-seo-Butylamino-6-chloro-4H-thieno[3,2-e}-1 .2,4-lhiadia2ine 1 ,1 -dioxide; 

5- Butylamino-6-chloro-4H-thieno[3.2-eh1 ^.4*thiadiaztne 1 .1 -dioxide; 

5 

3-lsopropyiamino-7-methyl-4.7-dihydro-pyrazolo[4,3-e][1 ,2,4]thiadiazine 1 .1 -dioxide; 
(S)*6-Chloro»3-(1 ,2-dinnethylpropylamino-4H-thieno[3,2-e}-1 .2,4-thiadiazine 1 ,1 -dioxide: 
1 0 (R)-6-Chloro-3-(1 ,2-dimethy tpropylamino-4H-thienoI3.2-e}-1 ,2.4-thiadia2ine 1 , 1 -dioxide; 
3-lsopropy)amino-6-methyl-4H-thia20lo[4.5-e]-1.2.4-thiadiazine 1.1-dioxide; 
3-l4exytaminO'^methyMH-thiazolo[4.5-e]-1 ,2.4-thiadiazine 1 .1-dioxide; 

15 

6- inethyl-3-octylamino-4H-thiazolo[4.5-e}-1 »2.4-thiadiazine 1 . 1-dio»de; 
6-Chloro->isopropyiamino-4H-thiazolo[4.5-e>1.2.4*thiadiazine 1 ,1-dioxide; 

20 6-Ptmethylamino-3-isopropylamino-4H-thiazoio[4,5-e]-1 ,2,4-thiadiazine 1 .1 -dioxide; 
6-Bromo-3-isopropylamlno-4H-thiazolo[4.5-e]-1 .2,4-thiadiazine 1 .1-dtoxide; 

5- lsopn>pylamino-4H-thiazolo[4,5-e]-1Z4-thiadiazine 1 ,1-dioxide: 

25 

6- £thytthio-3-isopropylamino-4H-thiazo[o[4.5-e]-1 ,2,4-thiadiazine 1,1-dioxide; 
3-teopropyiamino-6-methoxy-4H-thiazoIo[4,5-e]-1 ,2.4-thiadiazine 1 J -dioxide; 

30 3-l5opropyIamino-4i-l-lhiazolo[5,4-e}-1 .2.4-thiadiazine 1 .1-dioxide; 

6-BrDmo*3-isopropylamino-4H-thiazolo[5,4-e]-1.2,4-thiadiazine 1 ,1-dioxide; 
6-Chloro-5-bromo-3-isopropylamino-4H-thieno[3.2-e]-1 ^.4-thiadiazine 1 .1-dioxide; 

35 

5,6-Dibromo-3-isopropylamino-4H-thieno[3.2-e]-1 ,2.4-thiadiazine 1 ,1-dioxide; 
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6-Benzenesulfonyl-3-isopropylamino-4H-thieno[3.2-el-l,2.4-lhiadiazine 1.1-dioxide; 
6-Chloro-3-isopropylamino-5-nitro-4H-thienoI3,2-el-1 .2»4-thiadiazine 1 .1 -dioxide; 
3-lsopropylamino-5.melhyMH-thienoI3,2-e>1 ,2,4-thiadiazine 1 ,1^ioxlde; 
3-lsopropylamino-5-phenyl-4H-thieno[3,2-e]-1.2,4-thiadiazine 1 ,1-dioxide; 
3-lsopropylamlno-6-phenyMH-thieno[3,2-e]-1 ,2.4-thladiazine 1 ,1-dioxide; 
6-Cyano-3-lsopropy!amino-5-methyl-4H-thienol3.2-e]-1 .2,4-thiadiaane 1 .1-dioxide; 
6-Cyano-3-isopropylamino-4H-thieno[3,2-e}-1 ,2,4-thiadiazine 1 .1-dioxide; 
3-lsopropylamino-5.6-dimethyl-4H-thieno[3.2-el-1 ,2.4.thiadia2ine 1 ,1-dioxide; 
5-Cydopropyl-3-isopropylamino-4H-thieno(3,2-el-1.2.4-lhiadia2ine 1 ,l-diO)dde; 
3.lsopropylamino-5-(4-methoxyphenylHH-thieno[3,2-eh1 ,2.4-thiadia2ine 1 ,1-dioxide; 
5-Cyclohexyl-3-isopropylamino-4H.thienoI3.2-eJ-1.2.4-thiadiazine 1, 1-dioxide; 

5- Ethyl-3-isopropylamino-4H-thieno[3.2-e]-1 ,2.4-thiadia2ine 1 .l-dioxide; 

6- Chloro-3-(3-methylbutyDamino-4H-thienoI3,2-e^1 A4-thiadia2i^ 1 ,1-dioxide; 

6- ChlOfO-3-(3-methylhexyDamino-4H-thieno[3.2-e]-1,2,4-thiadia2ine 1 .1-dioxide; 
3-lsopropylamino-4H-lhieno[2,3-e].1 .2.4-thiadia2ine 1 .1-dioxide; 
3-lsopropylamino-7-melhyl-4H-thienoI2.3-el-1,2.4-thiadiazine 1 .1-dioxide; 

7- Cyano-3-isopropy!amino-6-methyl-4H.thienol2.3-el-l .2.4-lhiadia2ine 1 .1-dioxide; 
3-lsopropylamino-7-ethyJ-4H-thieno[2,3-el-1,2,4-thiadiazine 1 .1-dioxide; 
7-Cyano-3-lsopropylamino-6-methylthio-4H-thienol2.3-e]-1 .2,4-lhiadia2jne 1 .l-dioxide; 
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7-Cyano-3-lsopropyiamino-4H-thieno[2,3^1-1,2,4-thiadiazine 1 .1*dioxide; 
3-lsopropyiamino-4H-thieno{3,4-e>1 ,2,4-miadiazine 1 .1-dioxide; 

5 

5,7-Dichloro-3-tsopropylamino-4H-thieno[3.4-e]-1^,4-thiadiazine 1 ,1 -dioxide; 
3-Cydopropylamino-7-methyl-4 J*dihydro-pyFazolo[4,3-e][1 ,2,4]thiadiazine 1 ,1-dioxide; 
1 0 3-Hexylamino-7-methyl-4J-dihydro-pyra20loI4.3-el[l .2.4]thiadiazine 1 .1-dioxide; 
7-Methyl-3-octylamlno-4,7-dihydro-pyrazolo[4.3-e][1 .2,4]thiadiazine 1 .1-dioxide; 
2.5-Dihydro-3-isopropytamino-imidazo{4,5-e]-1^,4-thiadiazine 1,1 -dioxide; 

15 

2,5-Dihydro-3-isopropyiamino-5-inethyNmldazo[4,5-e>1 ;2,4*thiadiazine 1 ,1-dloxide; 

2,7-Dihydro-3-isopropylamlno-7*methyMniidazo[4,5-e]-1 .2,4-thiadiazine 1 .1-dtoxide; 

20 3-lsopropylamino-4H-pyrazino[2,3-e]-1 ^.4-thladiazine 1 .1-dioxide; 

3-lsopropylamino-5 J-dimethy{^»Mioxo-5.6.7.8-tetrahydro-4H-pyrimMoI4.5-eh ,2,4-thiadiazine 1 ,1- 
dioxide; 

25 3-(1 ,2-Dtmethylpropyl)amino-2H-pyrazino[2,3-e]-1 ^,4-thiadiazine 1 ,1-dloxide; 
3-(1*MethylpropyOamino*2H-pyrazino[2,3-e]-1,2,4-ttiiadiazine 1, 1-dioxide; 
3-(2-Methyipropyl)ammo-2H-pyrazino[2,3-e}-1,2,4-thiadiazine 1, 1-dioxide; 

30 

3*Butylamino-2H*pyrazino[2.3-e]-1 .2,4-thiadiazine 1,1 -dioxide; 
3-Propylamino-2H-pyrazino[2.3-e]-1 .2.4-thiadiazine 1 .1-dioxide; 
35 3-(1 ,2,2-TrimethylpropyOamino-2l-l-pyrazinoI2,3-e]-1 ,2,4-thiadiazine 1 ,1-dioxide; 

6-Chloro-3-(l ,2-dimethylpropyl)amino-2H-lhieno[3.2-el-1 ,2,4-thiadiazine 1 , 1 dioxide; 
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6.Chloro-S-(1-methylpropyl)amino-2H-thienoI3.2-e]-1 ,2,4-thjadiazine 1 .1 dioxide; 
6-Chloro-3-(2-melhylpropyl)amino-2H-lhieno[3,2-e)-1 .2,4.lhiadiazine 1 .1 dioxide; 
3-Butyiamlno-6-chloro-2H-thieno[3.2-e]-1 ,2,4-thiadiazine 1 .1 dioxide; 
6-Chloro-3-propylamino-2H-thleno[3,2-eh1.2,4-thiadiazine 1.1 dioxide; 
6-Chloro-3-(1 ,2.2-lrimethylpropyI)amino-2H-thienoI3,2-cl-1 ,2.4-thiadia2ine 1 ,1 dioxide; 
3-(1,2-Dimethylpropyl)amino-2H-thieno[2,3-el-1,2,4-thiadia2ine 1.1 dioxide; 
3-{1-Methylpropy!)amino-2H-thienol2,3-el-1 .2.4-thiadia2ine 1 ,1 dioxide: 
3-{2-Melhylpropyl)amino-2H-thienoI2.3^1-1,2.4-thiadia2ine 1.1 dioxide; 
3-Butylamino.2H-thienoI2.3-el-1.2,4-thladiazine 1,1 dioxide; 
3-Propylamino-2H-thienol2,3^1-1,2.4-thiadiazine 1,1 dioxide; 
3-(1 .2,2-Trimelhylpropyl)amino-2H-thienoI2,3-el-1 .2.4.thiadia2ine 1 .1 dioxide; 
3-(1 .2-Dimethylpropyl)amino-2H-pyrimidoI4,5-e]-1 .2.4-thiadla2ine 1 ,1 -dioxide; 
3-(1 -Methylpropyl)amino-2H-pyfimidoI4.5-el-1 .2,4-thiadia2ine 1 .1 -dioxide; 
^(2-Methylpropyl)amino-2H-pyrimido[4.5-eH ^,4-thiadia2lne 1 .l-dioxWe; 
3-Butylamino.2H-pyrimidoI4,5-e]-1 ,2.4.thiadiazine 1 ,1 -dioxide; 
3-Propylamino-2H-pyrimidoI4.5-el-1 ,2,4-thiadia2ine 1 .1-dioxide; 
3-(1 .2.2-Trimelhylpropyl)amino-2H.pyrimldo(4,5.eJ-1 .2.4-thiadiazine 1 ,1-dloxide; 
3-(1 ,2-Dimethylpropyl)amlno-2H-pyrida2inol4,5-e].1 ^,4-thiadia2ine 1 .l-dioxide; 



wo 97/26265 PCT/DK97/00019 

19 

3-(1 -Methylpropyl)amino-2H-pyriclazinp[4.5-€]-1 ,2.4-thiadia2ine 1 ,1 -dioxide; 
3-(2-Methylpropyl)amino-2H-pyridazino[4,5-e}-1 ,2,4-thiadiazine 1 ,1-dtoxide; 
5 3-Butylainino-2H-pyridazino[4»5-e]-1 ,2,4-thiadiazine 1 .1-dioxide; 
3-Propylamino-2H-pyridazino[4,5-e}-1 ,2,4-thiadiazi ne 1 , 1 -dioxide; 
3-(1 ,2^-Trimethylpropyl)amino-2H-pyndazino[4,5-e]-1 ,2,4-thiadiazine 1 .1 -dioxide. 

10 

The compounds of the present invention interact with the potassium channels and hence act as 
openers or blockers of the ATP-regulated potassium channels, which maice them useful in the 
treatment of various diseases of the cardiovascular system, e.g. cerebral Ischemia, hypertension, 
ischemic heart diseases, angina pectoris and coronary heart diseases; the pulmonary system; the 
1 5 gastrointestinal system; the central nervous system and the endocrinological system. 

Since some KATp-openers are at)le to antagonize vasospasms in basilar or cerebral arteries the 
compounds of the present invention can be used for the treatment of vasospastic disoriiers such as 
subarachnoid haemorrhage and migraine. 

20 

Potassium channel openers hyperpolarizes neurons and inhibit neurotransmitter release and it is 
expected that the present compounds can be used for the treatment of various diseases of the central 
nervous system. e.g. epilepsia, ischemia and neurodegenerative diseases, and for the management 
of pain. 

25 

By acting on potassium channels of the central nervous system the compounds of the present 
invention can be used for treatment of various neurological and psychiatric diseases such as 
Alzheimer, epilepsia and cerebral ischemia. 

30 The compounds of the present invention may also be used for the treatment of diseases associated 
with decreased skelettal muscle blood flow such as Reynauds disease and intermittent claudication. 

Further, the compounds of the invention may be used for the treatment of chronic airway diseases, 
including asthma, and for treatment of detrusor muscle instability secondary to bladder outflow 
35 obstruction and therefore for kidney stones by aiding their passage along the ureter. Potassium 
channel openers also relax urinary bladder smooth muscle, thus, the compounds of the present 
invention can be used for the treatment of urinary incontinence. 
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The present compounds could also be used for treatment of conditions associated with disturbances 
in gastrointestinal mobility such as imtable bowel syndrome. Addrtionally these compounds can be 
used for the treatment of premature labor and dysmenonrttea. 

Further, potassium channel openers promote hairgrowth, therefore, the compounds of the present 
invention can be used for the treatment of baldness. 

In diseases such as nesidioblastosis and insulinoma in which a hypersecretion of insulin causes 
severe hypoglycemia the compounds of the present invention can be used to reduce insulin secretion. 
In ot)esfty hyperinsulinemia and insulin resistance is very frequently encountered. This condition coufd 
lead to the development of noninsulin dependent diabetes (NIDDM). it is expected that potassium 
channel openers and hence the compounds of the present invention can t>e used for contracting the 
hyperinsulinemia and thereby prevent diabetes and reduce obesity. In overt NIDDM treatment of 
hyperinsulinemia with potassium channel openers, and hence the present compounds, can be of 
benefit in restoring glucose sensitivity and normal insulin secretions. 

In earty cases of insulin dependent diabetes (IDDM) or in prediabetic cases, potassium channel 
openers and hence the present compounds can be used to induce betacell rest which may prevent 
the progression of the autoimmune disease. 

Compounds of the present invention which act as blockers of Katp -channels can be used for the 
treatment of NIDDM. 

Preferably, the compounds of the present invention may be used for treatment or prevention of di- 
seases of the endocrinological system such as hyperinsulinaemia and diabetes. 

Accordingly, in another aspect the invention relates to a compound of the general fonnula I or a 
pharmaceutically acceptable add addition salt thereof for use as a therapeutically acceptable 
substance, preferably for use as a therapeutically acceptable sut)Stance in the treatment of 
hyperinsulinaemia and treatment or prevention of diabetes. 

Furthermore, the invention also relates to the use of the inventive compounds of formula I as 
medicaments useful for treating hyperinsulinaemia and treating or preventing diabetes . 

In yet another aspect, the present invention relates to methods of preparing the above mentioned 
compounds. The methods comprises: 



10 
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a) reacting a compound of formula II: 



Z (10 



wherein A, B, D, R' and are as defined above and Z is a leaving group such as alkoxy. alkylthio, 
halogen, preferentially chloro. bromo, iodo, trimethylamino, or methylsulfonyl with a compound of 
formula Hi: 



15 

HnCj^3 (111) 



wherein and are defined above to fonn a compound of the general fonnula I using procedures 
20 described by e.g. T. H. Cronon et a!.. J. Med Chem, H 136 (1968); L Raffa et al., Farmaco Ed. S&. 
29, 411 (1974): B. Pirotte et al., J. Med. Chem. 36. 3211 (1993). 



Another method comprises: 
25 b) reacting a compound of formula IV: 



35 



wherein R^ is hydrogen and A, B, D and X are as defined above, or B is ISIH and r\ A, D and X are as 
defmed above, with the compound of formula III, or a suitable salt thereof in the presence of P2OS 
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and a high boiling tertiary amine or a suitable salt therof using a procedure described by Jensen K.G. 
and Pedersen E.B.. Chem. Scr., 22. 248-250 (1988) and Andersen L. Nielsen F.E. and Pedersen 
E.B., Chem, Scr.. 29, 45^9 (1989), to form a compound of the general formula 1. 

c) reacting a compound of the formula IV: 




OV) 



wherein is hydrogen and A, B, D and X are as defined above or B is NH and R\ A, D and X are as 
defined above, with a compound of the fom^ula ill, or a suitable salt thereof in the presence of 
titanium tetrachloride and a solvent with which it may form a complex, like e.g. tetrahydrofuran. or a 
mixture of toluene and anisole, according to the methods described in R.I. Fryer, J.V. Eariey. G.F. 
Field. W. Zally. and LH. Stembach. J.Org.Chem. M. 1143-1145 (1969); J.B. Press et al.. 
J.Med.Chem. 725-731 (1979); or G. Roma et al. EurJMed.Chem.M* 489-496 (1991). to form a 
compound of the general fonmuia t. 

d) reacting a compound of formula V 




wherein R^ and A are as defined above, with a compound of fonmuia VI 

R^NCO tVI) 

wherein R^ is as defined above using the method described by Chem J.W. et ai.. J. Heferocyc/. 
Chem.. 27, 1909-1915 (1990). to form a compound of the general formula I wherein D is SO2, E 
>NR^ R^ is H. and R^ and R^ together form a bond. 
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20 



25 



30 



35 



SOjNH, (V) 
Wherein and A are as defined above, with a compound of formula VII 



r'nhc(=o)ci (vai) 



wherein is as defined atx>ve using the method described by Chem J.W. et al., J. Hetemcyd. 
Chem., ZL. 1909-1915 (1990), to form a compound of the general formula I wherein D is SOj, B is 
1 5 >NR', is H, and R* and r" together fomn a bond. 

0 reacting a compound of the formula V 



QKHR^ 
SOjNH, (V) 

wherein R^ and A are defined as above, with a compound of fomiula VIII 



I 



Wherein Y is NH or S. or a suitable salt thereof using procedures described by Kotovskaya S.K. et aL. 
Khim.'Fam. Zh., 13, 54-57 (niss.) (1979) and Topliss J.G. et al., J. Org, Chem., 28, 2313 (1963), to 
form a compound of the general fonmuia I. wherein D is SO2 , 6 is >NR^. and together form a 
bond, and R^ and R^ are IH. 

g) reacting in the presence of a base a compound of formula IX 
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(IX) 



O o 



10 



or a suitable salt thereof, wherein R^'' is or EtOC(-0), wherein R'' and A are defined as atwve. with 
a compound of formula X 
15 • 

R'N'OS PO 

wherein R^ is as defined above, to form an adduct which may have either of the two sttuctures XI or 
XII or be a mixture of the two 

20 



25 




(XI) 



(XII) 



o o 



3 5 either of whidi by ring-closure, e.g. by treatment with phosgene in a suitable solvent, forms a 

compound of the general fonnula I, if R" is R' , wherein D is S^-Oh . B is >NR' . R^ is H, and R* and 
R' together form a bond, and a compound of the general fonnula Xllt if R^^ is EtOC(sO); 
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(XIII) 



h) hydrolyzing and subsequently decartwxytating a compound of the general formula XIII 



aN 1W-R3 



o o 



to form a compound of the genera! structure I, wherein D is S(=0)2 , B is >NR* , R** and are H, and 
R^ and R^ together form a bond, e.g. by heating the starting compound in aqueous base. 

The starting materials are either known compounds or compounds which may be prepared in 
analogy with the preparation of known compounds or in analogy with known methods as described by 
e.g Huang B.-S., et a!., J. Med. Chem., 23, 575-7 (1980), Ofitserov V. I. et al., Khim. QeterotsM. 
Soedin., 1119-22 (niss.) (1976), Topliss J. G., U.S. 3.641.017 (1972), Kotovskaya S. K. et a!.. KWm.- 
Farm. Zh.. 13. 54-57 (russ.) (1979), Meyer R. F., J. HeterocycL Cftem., 6, 407^08 (1969) and 
Hatlort M.. Yoneda M., and Goto M.. Bull. Chem. Soc, Jap., 46. 1B90-1 (1973). Williams T.R. and 
Cram D.J.. J. Org. Chem., 38, 20-25 (1973), Barnes A.C,. Kennewell P.O. and Taylor J.B.. J. Chem. 
Soc. Chem. Commun.. 1973. TJ^Tn, Stoss and Satzinger, Chem. Ber., 109, 2097 (1976), Kresze 
G., Hatjiissaak A., Phosphorus Sulfur. 29. 41-47 (1987). Diilard R.D., Yen T.T.. Stark P.. Pavey D.E., 
J. Med. Chem., 23. 717-722 (1980). 

PHARMACOLOGICAL METHODS 



The ability of the compounds to interact with potassium channels can be determined by various 
methods. When patch-clamp techniques (Hamill O.P., Marty A., Nefer E., Sakman B. and Sigworth 
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F.J.. PIQgers Arch,, 391. 85-100 (1981)) are used the ionic current through a single channel of a cell 
can be recorded. 

The activity of the compounds as potassium channel openers can also be measured as relaxation of 
5 rat aortas rings according to the following procedure: 

A section of rat thoracic aorta between the aortic arch and the diaphragm was dissected out and 
mounted as ring preparations as described by Taylor P.O. et a\,BritJ. Pharmaco!, m, 42-48 (1994). 

1 0 After a 45 min. equilibration period under a tension of 2 g, the preparations were contracted to 

achieve 80% of the maximum response using the required concentration of phenylephrine. When the 
phenylephrine response reached a plateau, potential vasoditatory agents were added cumulatively to 
the bath in small volumes using half log molar increments at 2 min intervals. Relaxation was 
expressed at the percentage of the contracted tension. The potency of a compound was expressed as 

1 5 the concentration required to evoke a 50% relaxation of the tissue. 

Relaxation of rat aor^a pnqs 

Compound ECSO micro M 

1 ^J2 

20 2 15 

16 6.1 

In the pancreatic thceW the opening of the KATP-channels can be detemiined by measuring the 
subsequent change in the concentration of cytoplasmic free Ca^^ concentration according to the 
25 method of Arkhammer P. et al. , J. Bio!. C/iem., 262, 5448-5454 (1987). 

°^b" efflux from a a-cell line 



The RIN 5F cell line was grown in RPM1 1640 with Glutamax 1, supplemented with 10 % fetal calf 
30 serum (from GibcoBRL. Scotland, UIQ and maintained in an atmosphere of 5 % CO2 / 95 % air at 
37*C. The cells were detached with a Trypsin-EDTA solution (from GibcoBRL. Scotland. UK), 
resuspended in medium, added 1 mCi/ml ^b^ and replated into microtiter plates (96 well cluster 
3596, sterile, from Costar Corporation. MA. USA) at a density of 50000 cells/well in 100 ml/well, and 
grown 24 hours before use in assay. 

35 

The plates were washed 4 times with Ringer buffer (150 mM NaCI, 10 mM Hepes, 3.0 mM KCI, 1.0 
mM CaCl2, 20 mM Sucrose, pH 7.1). Eighty ml Ringer buffer and 1 ml control- or test compound 



wo 97/26265 PCT/DK97/00019 

27 

dissolved in OMSO was added. After incubation 1 h at room temperature with a lid, 50 ml of the 
supernatant was transferred to PicoPlates (Packard Inslrunrient Company, CT. USA) and 100 ml 
MicroScint40 (Packard Instnjment Company, CT. USA) added. The plates were counted in TopCount 
(Packard Instrument Company. CT. USA) for 1 mln/well at the ^P program. 

5 

The calculation of EC50 and Em was done by SlideWrite (Advanced Graphics Software, Inc., CA. 
USA) using a four parameter logistic curve: y = (a-d)/(H(x/c)^<t*d, where a = the activity estimated at 
concentration zero, b » a slope factor, c * the concentration at the middle of the curve and. d the . 
activity estimated at infinite concentration. EC50 = c and d, ythen the curve is tumed of at 
1 0 infinite concentrations. 

Inhibition of Rb-efflux in rin SF cells 

Compound EC50 micro M 

1 2.7 
15 16 5.9 

The compounds according to the invention are effective over a wide dosage range. In general 
satisfactory results are obtained with dosages from about 0.05 to about 1000 nng, preferably from 
about 0.1 to about 500 mg. per day. A most preferable dosage is about 5 mg to about 200 mg per 
20 day. The exact dosage will depend upon the mode of administration, form in which administered, the 
subject to be treated and the t>ody weight of the subject to be treated, and the preference and 
experience of the physician or veterinarian in charge. 

The route of administration may be any route, which effectively transports the active compound to the 
25 appropriate or desired site of action, such as oral or parenteral e.g. rectal, transdermal, subcutaneous, 
intravenous, intramuscular or intranasal, the oral route being preferred. 



Typical compositions Include a compound of fonnula 1 or a pharmaceuticaliy acceptable add addition 
salt thereof, associated with a pharmaceuticaliy acceptable exdpient which may be a carrier or a 

30 diluent or be diluted by a canier. or enclosed within a carrier which can be in form of a capsule, 
sachet, paper or other container. In making the compositions, conventional techniques for the 
preparation of pharmaceutical compositions may be used. For example, the active compound will 
usually be mbeed with a carrier, or diluted by a carrier, or endosed within a carrier which may be in 
the form of a ampoule, capsule, sachet, paper, or other container. When the canier serves as a 

35 diluent, it may be solid, semi-solid, or liquid material which acts as a vehide, exdpient, or medium for 
the adive compound. The adive compound can be adsorbed on a granular solid container for 
example in a sachet. Some examples of suitable carriers are water, salt solutiorts. alcohols. 
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polyethylene glycols, polyhydroxyethoxylated castor oil. gelatine, lactose, amylose. magnesium 
stearate. talc, silicic acid, fatty add monoglycerides and diglycerides. pentaerythritol fatty acid esters, 
hydroxymethylcellulose and polyvinylpyrrolidone. The formulations may also include wetting agents, 
emulsifying and suspending agents, preserving agents, sweetening agents or flavouring agents. The 
formulations of the invention may be formulated so as to provide quick, sustained, or delayed release 
of the active ingredient after admlnWration to the patient by employing procedures well known In the 
art. 

The pharmaceutical preparations can be sterilized and mbced, If desired, with auxlliaiy agents, 
emulsiriers. salt for influencing osmotic pressure, buffets and/or coloring substances and the like, 
which do not deleterlously react with the active compounds. 

For parenteral application, particularly suitable are injectable solutions or suspensions, preferably 
aqueous solutions with the active compound dissolved in polyhydroxjrfated castor oil. 

Tablets, dragees. or capsules having talc and/or a carbohydrate carrier or binder or the like are 
particularly suitable for oral application. Preferable caniers for tablets, dragees. or capsules Include 
lactose, com starch, and/or potato starch! A syrup or elbdr can be used In cases where a sweetened 
vehicle can be employed. 

A typical tablet, appropriate for use in this method, may be prepared by conventional tabletting 
techniquesand contains: 

Active compound 5.0 mg 

Lactosum 67.8 mg Ph.Eur. 

AviceKB 31.4mg 
Amberttte® lOmg 
Magnesii stearas 0-25 mg Ph.Eur. 

Due to their high degree of acHvHy. the compounds of the invention may be administered to an 
animal in need of such treatment, prevention, elimination. alleviaUon or amelioration of various 
diseases as mentioned above and especially of diseases of the endocrinological system such as 
hyperinsulinaemia and diabetes. Such animals include both domesUc animals, e.g. household pets, 
and nonKlomesUc animals such as wildlife. Preferably the animal is a mammal especially a human. 
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EXAMPLES 

The process for preparing compounds of formula 1 and preparations containing them is further 
illustrated in the following examples which, however, are not to be construed as limiting. 

5 

EXAMPLE 1 

6-Chioro-3-(1 .2<timethvlDroDvnamtno«4H-thienor3.2»el-1 .2.4>thiadiazine 1 .1-dioxide 
10 A. 

a) Ethyl 5-chloro-2>sulfamovlthiODhene-3-cart>oxvlate 

A solution of 2-(N-tert-butylsulfamoyI}-5-chlorothiophene-3-cart)oxylic acid (60.0 g; 0.201 moQ made 
15 by the procedure described by B. Unterhalt and S. Moghaddam, Phanmazie 49, 115-117 (1994) in 700 
ml of abs. ethanol saturated with hydrogen chloride was heated with stimng at reflux for 17 h. The 
cooled solution was evaporated to dryness and the residue was purified by trituration with water and 
dried to give 52.3 g (96%) of the title compound; ^H-NMR pMSO-de): 5 1.31 (t, J = 7 Hz, 3H. CHa), 
4.32 (q. J = 7 Hz, 2H, CH2). 7.55 (s. 1H), 7.77 (far. s, 2H, NH2). 

20 

b^ S«Chloro-2-sulfamov!thioohene-3^rt}ohvdra2ide 

Ethyl 5-chloro-2-sulfamoylthiophene-3-carboxyiate (50.0 g; 0.185 moO was added In one portion to 
98% hydrazine hydrate (50 ml) with stining at ambient temperature. The reaction was slightly 
25 exothermic. The solution was stirred for 90 min. and concentrated. The residue was crystallised by 
trituration with 250 ml of water and the mixture was adjusted to pH 2-3 with cone, hydrochloric acid 
and stirred for 30 min. at 0*C. The product was isolated by fittration, washed with water and dried to 
give 42.4 g (89%) of the trtle compound; ^H-NMR (DMSO-de): 6 4.7 (br. s, 2H, NH2). 7.49 (s. 1H). 7.71 
(br. s. 2H. NH2), 9.94 (br. s. 1H, NH). 

30 

c) 5-ChlorD-2«suifamovl"3-thenovl azide 

A solution of sodium nitrite (3.0 g; 43.4 mmol) in 20 ml of water was added dropwise with stirring at 
0*C to a solution of 5-chloro-2-sulfamoylthiophene-^^rbohydrazide (10.0 g; 39.1 mmoO in 80 ml of 
35 1M hydrochloric acid and the mbdure was stirred for 15 min. The precipitate was isolated by filtration, 
washed with water and dried to give 9.93 g (96%) of the title compound; ^H-NMR (DMSO-dg): 5 7.55 
(s, 1H), 7.97 (br. s, 2H. NHj). 



W097/2«65 PCT/DK97/00019 

30 



6.Chloro.2.3^ihvrim.3.o»o^H .thiBnQf3.2^1.1.2.4-thiadiazine LI-tliOXMe 

5-Chloro-2-sulfamoyU3-thenoyl azide (7.0 g; 26.2 mmol) was added in portions to 50 ml of refluxing 
dry toluene during 10 min. The mixture was stirred for 5 min. and cooled on an ice bath. The 
precipitate was isolated by filtration, washed with toluene and dried to give 5.90 g (94%) of the title 
compound; m.p. 245.248*0 decomp.; 'H-NMR (DMSOkJs): 5 6.93 (s. 1H). 11.98 (s. 1H. NH). 

6-Chloro-3-f1 ■2.dimethvlofotwnamlntv4H-thiMio r3.2.el-1 ■2.4-thiadia2lne 1 .i^dioxide 

Phosphorus perrtoxide (2.84 g; 20 mmoD, N,N-dimethylcyclohexylamine (5 ml, 33 mmoO and 1,2- 
dlmelhylpropylamine hydrocWoiide (2.47 g; 20 mmol) were carefully mixed in a three necked flask 
equipped with mechanical stirring and condenser with drying tube. The mixture was heated on an oil 
bath at 200*C until a homogeneous mass was obtained. Then 6-chloro-2.3.dihydro-3-oxo.4H- 
thlenol3,2.e)-1 ,2.4-thiadiazine 1 .l^dioxkle (1 .2 g; 5 mmol) was added and the mixture was stirred at 
240'C for 45 min. The mixture was allowed to cool to about 100*C. 150 ml of water was added and 
stirring was continued at ambient temperature for approximately 1 h. The hydrolysed mixture was 
filtered and the dartt predpttate was washed with water and jfissolved In boiling ethanol. treated with 
charcoal, filtered and finally evaporated to dryness. Rash chromatography (ethyl acelate/slllca gel) 
afforded 105 mg (7%) of the pure title compound: m.p. 216.218*C: 'H-NMR (DMSO^d: 5 0.90 (d. 
6H. CH(CHa)2). 1.08 (d. 3H. NCHCH3). 1.75 (m. 1H. CH(CHib). 3.65 (m, 1H. NHCH), 7.11 (br. s. 2H. 
5+1 + NH). 10.68 (s, 1H, NH): MS m/e: 307/309 (M*). 

Alternatively. 6-chloro-3-(1 ,2^limethylpropyl)amino-4H-thienot3.2-*h1.2.4-thiadia2ine l.l-dioxide 

could be prepared by the following procedure 

B. 

a^ a 6.Diehloro.4H.thienoT3 2 4.thladiazine l .l-dioxMe 

A suspension of 6-chloro-2.3<Bhydio-3-ox«MH-thlenol3,2-eH,2.4.thiadiazine l.l^dioxide (10.75 g. 
0.045 moO in phosphorus oxychloride (100 mO was cooled on an ice bath and dry pyridine (7.3 ml. 
0.09 moD was added dropwise at such a rate that the temperature did not exceed lO'C. The mixture 
was then heated at 95*-100*C for 16 h. and cooled to room temperature. A yellow precipitate was 
removed by filtration, and the filtrate was concentrated in vacuo . To the residue was added 200 g of 
ice, and the resulting mixture was stirred for 1 h. and filtered. The isolated soBd was dissolved In 
saturated aqueous sodium hydrogen cartwnate (100 ml), and filtered to remove a small amount of 
Insoluble material . After treatment with decolorising charcoal the filtrate was adjusted to pH 2 with 4 
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M hydrochloric acid and the precipitate that formed was flttered. washed with water and dried to yield 
5.55 g (48 %) of the title compound: mp >240"C decomp. 

6-Chloro-3-n .2-dimethvlDroDvnamino-4H-thienor3.2-eV1 ■2.4-thiadia2tne 1 l-dioxide 

5 

A solution of 3.6-dich)oro-4H-thieno(3,2-e}-1,2,4-thiadiazine 1,1*dioxide (0.5 g, 1.94 mmoQ in 1.2- 
dtmethytpropyiamine (5 mO was stirred for 48 h at 100''C In a sealed flask. The cooled mixture was 
concentrated in vacuo and the residue was stin^ed with water (20 ml) followed by adjustment to pH 2 
with 4M hydrochloric acid. The initially formed gummy product crystallised by stirring the mixture for 
1 0 about 2 h at O^C. The precipitate was isolated by filtration, washed with water, and recrystallised from 
ethyl acetate/methanol followed by drying in vacuo at 60X over night to gh^e 0.43 g (72 %) of the 
pure title compound. 

EXAMPLE 2 

6-Chloro-3-ethvlamino-4H-thienor3.2-e1-1 ^.4-thiadiazine 1 .1 -dioxide 

Phosphorus pentoxide (2.84 g, 20 mmol), N.N-dimethylcydohexylamine (3 mi. 20 mmol) and 
ethylamine hydrochloride (1 .63 g. 20 mmol) were carefully mixed and heated with stirring on an oil 

20 bath at 180**C for 20 min. To the homogeneous mass was added 6-chloro-2.3-dihydro-3-oxo-4H» 

thieno[3,2-e]-1 .2.4-thiadiazine 1 ,1 -dioxide (1 .2 g. 5 mmol) and the mixture was stirred at 1 B0*C for 5 
h. After cooling to ca. 100*C, water (150 mQ was added and the mixture was stirred for 1 h at room 
temperature. Then the mbdure was extracted with ethyl acetate (3 x 100 ml). The organic phase was 
washed with saturated aqueous sodium hydrogen cartx)nate. dried and evaporated to dryness. The 

25 residue was recrystallised from ethyl acetate/methanol to give 282 mg (21%) of the pure title 

compound: m.p. 271.274'C; ^H-NMR (DMSOde): 5 1.11 (t. 3H. CH3). 3.22 (m. 2H, CHj), 7.04 (s, 1H. 
5.H). 7.3 (br. s. 1H. NH). 11.1 (br. s. 1H. NH); MS m/e: 265/267 (M*); (C7HaN3CIi02S2) calc. 
C 31.64 H 3.03 N 15.81. found C 31.57 H 3.12 N 15.63. 

30 E)(AMPLE 3 

6-Chloro-3>isoDroDvlamino-4H-thienor3.2-eT-1 .2.4-thiadiazlne 1 .1-dioxide 
A. 

35 The title compound was made by a similar procedure as described in example 2 except that 

isopropylamine hydrochloride (1.91 g. 20 mmol) was used as the primary amine. Yield: 150 mg 
(11%); m.p. 281-283*0 (ethyl acetate): ^H-NMR (DMSO-de): 6 1.15 (d. 6H. CH(CH3)2), 3.88 (m. 1H. 
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CH). 7.08 (s. 1H, 5-H). 7.20 (br. d, 1H, J^^H), 10.74 (br. s. 1H. NH); MS m/e: 279/281 (M*); 
(CeHioN3Cli02S2) calc, C 34.35 H 3.60 N 15.02, found C 34.37 H 3.70 N 14.95. 

Alternatively. 6-chloro-3-isopropylamino-4H-thieno[3.2-e]-1.2,4-thiadia2ine 1,1-dioxlde could be 
prepared by the following procedure 

B. 

3-Amino-S-chlQrothiQDhen e-2-sulfonic acid terf-butviamide: 

A solution of 38.1 g (0.15 mol) of 5-chlorothiophene-2- sulfonic acid /e/t-butylamide in 300 mi of dry 
tetrahydrofuran was cooled to -70*C. and n-BuLI (190 ml, 1.6 M in hexane) was added, maintaining 
the temperature < -65*C. After addition, the mixture was allowed to wami to -20°C and stirred at this 
temperature for 30 min. A solution of p-toluenesulfonyi azide (34 g. 0.17 mol) in 1 00 ml of dry 
tetrahydrofuran was added, maintaining the temperature at -20*C. and the cooling bath was removed. 
After the mbcture had reached room temperature, water (100 ml) was added . The organic phase was 
isolated and the aqueous phase was extracted with toluene (2 x 50 ml). To the combined organic 
phases was added hexadecyltrlbutyiphosphonium bromide (7.82 g. 15 mmoQ followed by the 
dropwise addition of a solution of sodium borohydride (6.58 g, 0.174 mol) in 20 ml of water with 
stirring and cooling to room temperature. The mixture was stirred over night at room temperature, and 
water (100 mO was added. The organic phase was isolated, washed with water (2 x 1 00 ml), dried, 
and evaporated to dryness. The oily residue was dissolved In ethyl acetate (150 ml) and washed with 
IN sodium hydroxide (6 x 100 ml). The organic phase was dried with sodium sulfate, and evaporated 
to afford a quantitative yield (40.6 g) of cmde title compound as an oil, which was used without further 
purification in the next step. 

3.AminQ-5-chlQrothiQPhe n^%fitjifQnamide hydrochloride 

3-Amino-5-chlorx)thiophene-2-sulfonic acid fe/T-butyiamide (40.4 g) was heated with stirring at 50'C to 
60*C in 200 ml of cone, hydrochloric acid for 2.5 h. The crude product was isolated from the cooled 
mixture by filtration, dried and purified by trituration with 60 ml of ether to afford 1 7.8 g (48 %) of the 
title compound. ^H-NMR (DMSO-d^: 6 6.64 (s. 1H). 6.84 (very br., 5H). 

c> A/-f3-Amino-5-chlorO'2-thienvlsulfonvn>/V>isoD roDv!thlourea 

Potassium te/t-butoxide (0.49 g, 4.4 mnu)!) was added to a solution of 3-amino-5-chlorothioph€ne-2- 
sulfonamide hydrochloride (0.5 g, 2.0 mmoQ in dry A/,AWimethylformamlde (5 ml) with stirring on an 
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ice bath. After 5 min. isopropyl isothiooyanate (0.26 ml, 2.4 mmol) was added dropwise to the 
resulting suspension, and the mixture was stirred for 30 min at O'C. The cooling bath was removed, 
and stirring was continued at room temperature for 30 min. The solvent was evaporated at <50*C, 
and the residue was taken up in 25 ml of water, treated with decolorising charcoal, and filtered. 
5 Acidification of the filtrate with acetic add to pH 3-4 and filtration afforded 0.50 g (80%) the title 

compound; mp 142.0-142.5'C decomp., 'H-NMR (DMSO-d^: 5 1.12 (d. 6H). 4.25 (m. 1H). 6.48 (brs. 
2H), 6.65 (s, 1H). 8.02 (d, 1H), 112 (brs. 1H). 

d) 6-C^loro-3-lsoprQpYtarnino-4H-tnienor?,g-eV1,^.4-thiadl?zine 1,1>d^ 

10 

Phosgene (1 .14 ml. 20 % in toluene) was added dropwise to a solution of /V-{3-amino-5-chloro-2- 
th!enylsulfonyI)-iV-isopropylthiourea (0.63 g, 2.0 mmol) and dry triethylamine (0.56 ml. 4.0 mmoO in 
dry tetrahydrofuran (10 ml) with stirring at 0*C. The mixture was stirred for 1 h at 0*C. and evaporated 
to dryness. The residue was triturated with water, and the precipitate was isolated by filtration, washed 
1 5 with water and dried affording 0.52 g (93%) of the title compound. 

Alternatively 6-chloro-3-isopropylamin(>-4H-thieno[3.2-e]-1 2.4-thiadiazine 1,1 -dioxide could be 
prepared by the following procedure 

20 C. 

A solution of 3.6-dichloro-4H-thieno[3,2-el-1,2.4-thiadiazine 1,1<jioxide (1.5 g. 5.83 mmoO in 
isopropylamine (10 ml) was stirred in a Teflon-lined stainless steel pressure bomb at 100*C for 24 h. 
Excess amine was evaporated, and the residue was stirred in water (25 mQ followed by the addition 
25 of 4M hydrochloric add to pH 2. The mbdure was stirred on an ice bath for about 1h to afford 0.99 g 
(61 %) of the title compound as a crystalline product. 

30 fR^-6-Chlonv3-(1 >phenvlethvnamino-4H-thienor3.2-eV1 .2.4-thiadia2ine 1 . 1 -dioxide 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sutfonamide hydrochloride and 
L-a-methylbenzyl isothiocyanate by a procedure analogous to the procedure described in example 
3Bo.d; mp 195-204*C (ethyl acetate). ^H-NMR (DMSO^: 8 1.46 (d. 3H). 4.95 (m. 1H). 7.1 (s, 1H). 
35 7.2-7.45 (m. 5H), 7.78 (br. s, 1H). 10.85 (s, 1H). 
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EXAMPLES 

3.Anvlamino-6-chloro-4H'thienor3.2.eV 1 ■2.4-thia(lia2ine 1 .l-dioxide 

The title compound was prepared from 3-amino-5^lorothlopher»-2-sulfonamide hydrochloride and 
allyl Isothiocyanate by a procedure analoflous to the procedure described in example 3Bc^i: mp 217- 
221 X: 'H-NMR (DMSO-dd: 8 3.83 (distorted t. 2H). 5.08.5.27 (m. 2H). 5,75-5.99 (m. 1H). 7.07 (S. 
1H). 7.49 (br. t. 1H).11.1 (s. 1H). 



EXAMPLES 



6.Chloro-3-cvcloofODvlannin ivAH.thienor3 2-eV1 .a^-thiadiazine 1 .l-dioxide 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonamide hydrochloride and 
cydopropyl Isothiocyanate by a procedure analogous to the procedure described in example 3Bo^l; 
mp 272-273'C; 'H-NMR (DMSO-d^: 8 0.55 (m. 2H). 0.78 {m. 2H). 2.6 (m. 1H). 7.10 (s. 1H). 7.88 (br. 
s. 1H), 10,95 (br. s, 1H). 

EXAMPLE? 

6.Chloro.3-he»vlflmini>4H-tf »i*>nnra 2.eV1 .2 A-thiadiazine 1 .l-dioxide 

The title compound was prepared from 3-amino-5-chlorothlophene-2-sulfonamide hydrochloride and 
n-hexyl isothiocyanate by a procedure analogous to the procedure described in example 3Bc-d: mp 
207-209*C; 'H-NMR (DMSO^W: 5 0.87 (distorted t. 3H). 1.28 (m, 6H), 1.51 (m. 2H). 3.17 (q. 2H). 
7.05 (s. 1H). 7.30 (br. s. 1H). 11.01 (s. 1H). 

EXAMPLE8 

6.Chlon>.3.ietrartRrvlamino^H .th!f nftr3.2.eV1 ■2.4-thiadiazine 1 .1-dioxide 

The title compound was prepared from 3-amlno-5-chlorothiophene-2-sulfonamide hydrochloride and 
n-tetradecyl Isothiocyanate by a procedure analogous to the procedure described in example 3Bo-d: 
mp 1S7-1S8'C: *H-NMR (DMSOKls): 6 0.85 (distorted t. 3H). 1.25 (m. 22H). 1.50 (m. 2H). 3.19 (q. 
2H). 7.05 (s. 1H). 7.26 (br. s. 1H). 10.95 (br. s. 1H). 
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EXAMPLES 

6-Chloro-3.tnethvlamino^.thie nofa.2^V1 .2.4.thiadlazine 1 .l-dioxide 

5 The title compound was prepared from 3-amino>S-chloFothiophene-2-sulfonamide hydrochloride and 
methyl isothiocyanate by a procedure artalogous to the procedure described in example 3Bc-d; mp > 
190*C decomp.: 'H-NMR (DMSO-de): 82.75 (s. 3H). 7.02 (s. 1H), 7.25 (br, 1H). 11.3 (brs. 1H). 

10 EXAK4PLE 10 

3-Benzvlamino-6-chloro-4H-thienor3.2-eV1 ■2.4-thiadia2ine 1 .l-dioxide 

The title compound was prepared from 3-amino-5-chiorothiophene-2-sulfonamide hydrochloride and 
1 5 benzyl isothiocyanate by a procedure analogous to the procedure described in example 3Bc-d; mp 

223-226'C.: -"H-NMR (DMSO^e): S 4.42 (d. 2H). 7.05 (s. 1H), 7.30 (m. 5H). 7.78 (brt. 1H).11.22 (brs. 
1H). 



20 



6-Chloro-3-octvlamincMtH-thienor3.2-e]-1 .2.4-thiadiazine 1 .l-dioxide 



The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonamide hydrochloride and 
n-octyl isothiocyanate by a procedure analogous to the procedure descrit>ed in example 3Bc-d; mp 
25 >190*C decomp.; 'H-NMR (DMSOds): 5 0.85 (t. 3H). 1 .28 (m, 10H). 1 .50 (m. 2H). 3.18 (q. 2H). 7.03 
(s. 1H). 7.25 (br. s. 1H). 10.2 (pr. s. 1H). 



EXAMPLE 12 

30 6-Chloro-3-isobutvlamino-4H-thienor3.2-eT-1 .2.4-thiadiazine 1 .1-dioxide 



The title compound was prepared from 3-amlno-5<hlorothiophene-2-suifonamide hydrochloride and 
isobutyl isothiocyanate by a procedure analogous to the procedure described in example 3Bc^: mp 
262-264*0.; 'H-NMR PMSO-da): S 0.90 (d. 6H). 2.85 (m, 1H), 3.02 (1. 2H). 7.08 (s, 1H), 7.3 (br. s. 
35 1H). 10.9(br.s.1H). 
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EXAMPLE 13 

6-Chloro>3>(4-Dhenvlbutvnamino-4H>thienor3.2>eV1 ■2.4-thiaciiazine 1 .1>dioxlde 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonamide hydrochloride and 
4-phenylbutyl isothiocyanate by a procedure analogous to the procedure described In example 3Bcpd; 
mp 201.205*C; ^H-NMR pMSO-de): 5 1.55 (m. 4H). 2.6 (t, 2H), Z2 (q, 2H). 7.04 (s. 1H). 7.1-7.4 {m. 
6H). 10.94 Cbr.s.lH). 

EXAMPLE 14 

6-Chloro>3-(1 .S>dtmethvlhexvhamino^ H>thtenQr3.2-eV1 .2.4>thiadia2ine 1 .1-dioxide 

The title compound was prepared from 3-amino-5-chlorothiophene-2-sulfonamide hydrochloride and 
1 ,5-dimethythexyl isothiocyanate by a procedure analogous to the procedure described In example 
3Bc-d; mp 197.199X (ethyl acetate); 'H-NMR (DMSO-de): 6 0.85 {d. 6H). 1.12 (d, 3H). 1.1-1.6 (m. 
7H), 3.77 (m, 1H), 7.07 (s, 1H), 7.12 (br. s. 1H). 10.72 (br.s, 1H). 

6>Chloro-3*DroDvlamino-4H>thienof3-2-eV1 ■2.4-thiadiazine 1 .l-dioxide 

The title compound was prepared from 3,6-dichloro-4H-thienop,2-e]-1,2,4-thiadlazlne 1.1-dioxlde and 
n-propylamine by a procedure analogous to the procedure described In example IBb, except that the 
mature was sUrred for 16 h at 60*C: mp 256-261 'C (ethyl acetate); 'H-NMR (DMSCWfi): 5 0.89 (I, 
3H), 1.52 (sexi. 2H). 3.15 {q, 2H). 7.05 (s, 1H), 7.29 (br. s. IH). 10.95 (br. s. 1H). 

EXAMPLE 16 

(R>^ChlorD-3-r2-hvdrDyv-l-methvlethvftamino-4H>thienof3.2-eV1 -2,4^thiadia2ine 1.1-dioxide 

The title compound was prepared from 3,6-dichloro-4H-thienoI3,2-e]-1.2,4-thiadia2ine 1,1 -dioxide and 
(R)-(-)-2-amino-1-propanoi by a procedure analogous to the procedure described In example IBb; mp 
203-204*C (water), -"H-NMR PMSO-dd: 6 1.11 (d. 3H), 3.4 (d, 2H). 3.78 (m. IH), 4.95 (br. s. IH). 
7.05 (br. s. 1H), 7.09 (s. IH). 10.8 (br. s. IH). 
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gXAMPLEI? 

fSV6»Chioro-3>f2>hvdrQxv>1>methvlethvnamino-4H-thtenor3. 2-e1-1 .2.4-thiadiazine 1 .1-dioxide 

5 The titie compound was prepared from 3.6-dichloro-4H-thienoI3.2-e]-1 .2.4-thiadia2ine 1 ,1-dioxlde and 
L-alaninol by a procedure analogous to the procedure described in example IBb; mp 204-206*C 
(water). '•H-NMR (DMSO-dg): 5 1.11 (d. 3H), 3.4 (d, 2H). 3.78 (m, 1H), 4.95 (br. s, IH). 7.05 (br. s, 
1H). 7.09 (s, IH). 10.8 (br. s. IH). 

10 

EXAMPLE 18 

(RV3-seo>ButviaminQ>6-chiort>-4H-thienor3.2^V1 .2.4-thladia2ine 1 .l^dioxide 

15 The title compound was prepared from 3.6-dichloro^H-thienol3,2-e]-1 ,2,4-thladlazine 1 ,1 -dioxide and 
(R)-(-)*5eo-butylamine by a procedure analogous to the procedure described In example 1Bb; mp 
215-220*C (water). ^H-NMR (DMSO-de): 5 0.88 (t. 3H). 1.11 (d. 3H). 1.48 (m. 2H). 3.69 (m, IH), 7.07 
(s, IH), 7.14 (br. s. IH). 10.75 (br. s, IH). 

20 EXAMPLE 19 



3-Butvlamino-6-chlQro^H-thienor3.2>eV1 .2 .4-thiadia2ine 1 . 1-dioxide 

The title compound was prepared from 3-amino-5-chIorothiophene-2-sulfonamide hydrochloride and 
25 n-butylamino isothiocyanate by a procedure analogous to the procedure described in example 3Bc-d; 
mp 218-219*0; ^H-NMR (DMSO^: 6 0.90 (t, 3H), 1.35 (sext. 2H). 1.50 (quint. 2H), 3.18 (q. 2H). 
7.02 (s, 1H), 7.25 (br. s, IH), 10.95 (br.s, IH). 

EXAMPLE 20 

30 

3-lsoDrooviamino-7-methvM.7-dihvdro-Dvra20 lQr4.3-eiri .2.41thiadiazine 1,1 -dioxide 
a) 1-Methvl-5*$ulfamovlovra2 ole-4-carbohvdra2ide 



35 



Ethyl 1-methyl-5-sulfamoyIpyrazole-4-carboxylate (1.0 g), prepared according to Bellemrn and Festal, 
J.Heterocycl.Chem. 1984, 2f. 1017, was stin^ with 1 ml of hydraane monohydrate at room 
temperature for 3 h and then evaporated to dryness. The residue was taken up in 5 ml of water and 
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extracted with 25 mi of dichloromethaoe. The aqueous phase was evaporated to give 0.85 g (90%) of 
the title compound as a slowly crystallizing oil. Trituration with 5 ml of a 2:1 mixture of methanol and 
ethyl acetate gave a pure product; m.p. 172-173 *C. 

5 1-Methvl-4-fa2idocartx)nvnDvra2ole-5'Sulfonamide 

A solution of sodium nitrite (0.19 g) in 5 ml of water was added dropwise to a stirred solution of 1- 
methyl-5-sulfamoylpyrazole-4-cart)Ohydrazide (0.55 g) in 8 ml of 1 M hydrochloric acid at 0*C. The 
resulting mixture was stirred for 15 min. and then filtered. The filter cake was washed with water and 
1 0 dried in vacuum to give 0.29 g (47%) of the titie compound as a crystalline solid. The product was 
pure according to TLC (ethyl acetate) and was used immediately for the next step. 

c^ 1 >Methvl-4>rethoxvcarbonvlamino^DVTa2ole-5*sulfonamide 

1 5 1-MethyM-(azidocart)onyl)pyrazole-5-sulfonamide (0.29 g) was added over 5 min. to 10 ml of ak)s. 
ethanoi at reflux temperature. The resulting solution was refluxed for 15 min. and then evaporated to 
give 0.33 g of the title compound as a yellow oil containing a small residue of ethanoi. The product 
was used without purification for the next step. 

20 d^ N-f4-Ethoxvcarfaonvlamlno-1-methvl-S-pvrazolesulfonvlVN>isoDroDvlthiourBa 

A mixture of 1-methyl-4-(ethoxycartX)nylamino)pyrazole-5-sulfonamide (0.42 g)» potassium cartx)nate 
(0.34 g) and isopropyl isothiocyanate (280 yS) in 10 ml of dry acetone was heated at 55 *C for 18 h 
and then evaporated to dryness. The residue was dissolved in 10 ml of water, and pH was adjusted to 
25 2 by dropwise addition of 4 M hydrochloric acid. The precipitate was filtered off. rinsed vSXh a small 
amount of water and dried to give 0.38 g (64%) of the title compound; m.p. 141-144 *C. 

e) 4-Ethoxvcarbonvl-3*isopropvlamino-7-methvU.7-dihvdroDvrazo!of4.3-eiri .2.4]thiadiazine 1 .1- 
dioxide 

30 

To a stirred solution of N-(4-ethoxycart)onylamino-1-methyl-5-pyra2olesulfonyl)-N'-isopropyIthiourea 
(0.37 g) and triethylamine (0.45 ml) in 5 ml of dry THF at 0 was added 1 .0 ml of a 20% solution of 
phosgene in toluene. The mixture was stirred at 0 'C for 30 min. and then evaporated to dryness. The 
residue was triturated with 10 mi of water, filtered off. rinsed on the filter with water and dried to give 
35 0.27 g (82%) of the title compound; m.p. 141-145 •C. 

f^ 3-lsoDroDvlamino-7-methvU.7-dihvdro-PvrazQlof4.3 -eTf1.2.4Tthiadia2ine 1.1 -dioxide 
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A mixture of 4-ethoxycarbonyl-5-lsopropylamino-1-methyl-1.4-dihydro-pyra2olo[4,3- 
e](1,2.4]thiadlazine 7,7-dioxide (0.23 g) and 2 ml of 2 M aqueous sodium hydroxide was heated at 
reflux for 2 h. Then the mixture was cooled to room temperature and pH was adjusted to 2 by 
5 dropwise addition of 4M hydrochloric acid. After stirring for 15 min. the precipitate was filtered off. 
rinsed with a small amount of water and dried to give 0.1 1 g (61 %) of the title compound; m.p. 242- 
243 •C; 'H-NMR (DMSO-de): 5 (ppm) 10.25 (s. 1 H. NH). 7.42 (s. 1 H, 3.H). 7.21 (br d. 1 NH). 3.98 
- 3-75 (m. 4 H, CH and N-CH3). 1 ,15 (d, 6 H. CHJ. 

10 

EXAMPLE 21 

3-lsoDroDvl-6>methvl^H4hlazolor4.5-e1-1 .2.4>thiadiazine 1 .1 -dioxide 

1 5 The title compound may be prepared by a similar procedure as described in example 20 starting with 
ethyl 2-methyl-&-sulfamoytthiazole-4-cartx>xylate, which in turn was prepared according to Tamura et 
al. Chem.Phanm.Bull. 1971, 19, 119. 
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CLAIMS 

1 . A compound of the general formula I 




0) 



wherein 

B represents >NR^ or >CR^^ wherein and R^ independently are hydrogen; hydroxy; Ci^alkoxy; 
or Ci^alkyl. C«-cycloa!lcyl. C2-6-alkenyl or C2^alkynyl optionally mono- or polysubstltuted with 
halogen; or R^ and R^ together represent one of the bonds In a double bond between the atoms 2 and 
3 of formula I: 



D represents - S{=0)r or -S{sO)-; or 
D-B represents -S(=0)(RVN- 

wherein R^ is Ci^alkyl; or aryl or heteroaryl optionally mono- or polysubstltuted with halogen, 
hydroxy, Ci^alkoxy. aiyloxy. arylalkoxy. nitro. amino. Ci-e-monoalkyI- or dialkylamino. cyano. acyl, or 
Ct^aikoxycartx)nyl; 

R^ is hydrogen; hydroxy; Ci-e-alkoxy; or Cve-alkyf, Cw-cycloalkyl. Ca^ alkenyl or C^^alkynyl 
optionally mono- or polysubsUtuted with halogen and is hydrogen; or R* together with R' represent 
one of the bonds in a double bond between the atoms 2 and 3 of fonnula I; or R^ together with R^ 
represent one of the bonds in a double bond between the atoms 3 and 4 of formula I; 

R^ is hydrogen; hydroxy; Ci^alkoxy; or C^alkyl. C^ercycloalkyl, alkenyl or Cj^alkynyl 
optionally mono- or polysubstltuted with halogen; 

R^ is R®; -OR^ .C(=X)R®; -NR^R^ bicycloalkyl, aryl. heteroaryl, arylalkyi or heteroarylalkyl optionally 
mono- or polysubstltuted with halogen, hydroxy. C^alkoxy, aryloxy, arylaikoxy. nitro. amirio, 
monoalkyi- or dialkylamino. cyano. oxo, acyl or C^alkoxycarbonyl; or aryl substituted with Ci^alkyl; 
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wherein is hydrogen; Ca^cloalkyl or (C«-cydoalkyl)Ci^alkyl. the Q^s-cycloalkyl group 
optionally being mono- or polysubsUtuted with C,^a!kyl, halogen, hydroxy or Ci^alkoxy; a 3-6 . 
membered saturated ring system comprising one or more nitrogen-, oxygen- or sulfur atoms; or 
straight or branched Ci.is-alkyl optionally mono- or polysubstituted with halogen, hydroxy, Ci^alkoxy, 
Ci^alkytthio, Ca^cycloalkyl, aryl, aryloxy, arylalkoxy, nftro, amino, monoalkyi- or dialkylamino. 
cyano. oxo, formyl, acyl, cartwxy, Ci-c-aIkoxycarbonyl, or carbamoyl; 

X is O or S; 

is hydrogen; Ci^alkyl; Cj^alkenyl; C^cycioalkyl optionally mono- or polysubstituted with 
alkyl, halogen, hydroxy or Ct^alkoxy; or 

R® and R^ together with the nitrogen atom form a 3-12 membered mono- or bicyclic system, in which 
one or more of the cartx>n atoms may be exchanged with nitrogen, oxygen or sulfur, each of these 
ring systems optionally being mono- or polysubstituted with halogen, Ci-s-alkyI, hydroxy, Ci^alkoxy, 
Ci^alkoxy-Ci^lkyl. nitro, amino, cyano, trifluoromethyl. Ci^monoalkyl- or dialkylamino, oxo; or 

R^is 




wherein n,m,p independently are 0.1,2,3 and R^® Is hydrogen; hydroxy; Ci^alkoxy; Ca^ycloalkyl 
optionally mono- or polysubstituted with Ci^lkyl. halogen, hydroxy or Ci^alkoxy; Ci^alkyl. Cj^ 
aikenyl or Cs^alkynyl optfonally mono- or polysubstituted with halogen; or 

R^ and R^ together with the nitrogen atom forms a 3-12 membered mono- or bicyclic system, In which 
one or more of the cart>on atoms may be exchanged with nitrogen, oxygen or sulfur, each of these 
ring systems optionally being mono- or polysubstituted with halogen. Ci-e-alkyl, hydroxy. Ci^alkoxy, 
C,^alkoxy-Ci.8-alkyl, nitro, amino, cyano, trifluoromethyl, Ci^monoalkyl- or dialkylamino or oxo; 

A together with caritx)n atoms 5 and 6 of fomnuia I represents a 5 or 6 membered heterocyclic system 
comprising one or more nitrogen-, oxygen- or sulfur atoms, the heterocyclic systems optionally being 
mono- or polysubstituted with halogen; Cutralkyl: Cs^cloaikyl; hydroxy; Ci^aikoxy; Ci^alkoxy- 



wo 97/26265 



42 



PCT/DK97/00019 



Ci^alkyl; nitre; amino; cyano; cyanonnethyl; perhalomelhyl; Ci^n^onoalkyl- or dialkylamino; 
sulfannoyi; Ci^alkylthio; Ci^alkylsulfonyl; Ci^alkylsulfinyl; Ci^alkylcarbonylamino; arylthio. 
arylsulfmyl. arylsulfonyl, the aryl group optionally being mono- or polysutjstituted with Ci^alkyl. 
halogen, hydroxy or Ci^alkoxy; Ci^alkoxycartwnyi; C^alkoxycarbonyl-Ci^alkyl; carbamyl; 
carbamyK methyl; Ci^monoalkyl- or dialkylaminocarbonyl; Ci-rmonoalkyl- or 
dialkylaminothiocarbonyi; ureido; Ci^monoalkyl- or dialkylaminocarbonylamino. thioureido; Ci^ 
monoalkyi- or dialkylaminothiocarbonyi- amino; Ct^monoalkyl- or dialkylaminosulfonyl; cartoxy; 
carboxy-Ci^alkyl; acyl; aryl, arylalkyi, aryloxy, the aryl group opUonally being mono- or 
polysubstituted vwth Ci^alkyl. halogen, hydroxy or C^alkoxy; (1,2,4-oxadiazol-5.yl)- or (1,2,4- 
oxadiazol-3-yl)-Ci^kyl the oxadlazolyl group optionally being substituted with Ci^alkyl or C^r 
cydoalkyl; or a 5 - 6 membered nitrogen containing ring, optionally substituted with phenyl or 
alkyi; 

provided that A together with carbon atoms 5 and 6 of formula I do not form a pyridine ring and that 
the following compounds 3-aminoimidazoI4.5-el-1.2.4-thiadiazine 1,1-dioxide and 3- 
(benzoylamino)imida20l4.5-€}-1.2.4.thiadiazine IJ-dioxide are not included;' 

or a salt thereof with a pharniaceutically acceptable acid or base, or any optical isomer or mfadure of 
optical isomers, including a racemic mixture, or any tautomeric form. 

2. A compound according to claim 1 , wherein is hydrogen or Ci^alkyl. 

3. A compound according to claim 1 or 2 wherein is R®, -OR^ NRV or aryl, the aryl groups 
optionally being substituted witti Ci^alkyl; wherein 

R® is hydrogen; C<«-cycloalkyl; (Cs€-cydoalkyl)Ci^alkyl; a 3 - 6 membered saturated ring system 
comprising one, two or three nitrogen-, oxygen- or sulfur atoms; or straight or branched Cviralkyl 
optionally substituted with halogen, hydroxy. Ci^alkoxy, Ci^alkylthio, C«<ycloalkyl or aryl, 

R® is hydrogen. C^alkyl or C3^cycloalkyl; or 

R® and R® together with the nitrogen atom form a 4 - 6 membered ring. 

4. A compound according to any one of the preceding claims wherein R^ is secondary Q«- 
alkyl, terUary C4^alkyl, C«-cycloalkyl or (Ci^cycloalkyl)methyI. 



5. 



A compound according to any one of the preceding claims wherein A together with carbon 
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atoms 5 and 6 of formula I fomns a 5 membered heterocyclic system containing one hetero atom 
selected from nitrogen and sulfur, the heterocyclic system optionally being mono- or disubstituted with 
halogen: Ci.iralkyl; Ca^ycloalkyt; cyano; cyanomethyl; perhalomethyl; sulfamoyi; Ci^alkylthio; C,. 
6-aikylsulfonyl; Ci^alkyisulfinyi; arytthio, arylsulfinyl/arylsulfonyl, the aryl group optionally being 
5 mono- or polysubstituted with Ci^alkyl, halogen, hydroxy or Ci^alkoxy; Ci^lkoxycart)onyl-Ci^ 
alkyt; carbamylmethyl; carboxy-Ci^alkyl; aryioxy; (1 .2.4-oxadiazol-5-yi)- or (1 ,2,4-oxadiazol-3-yl}Ci^ 
alkyi, the oxadiazolyl group optionally being substituted with Ci^lkyl or Ca^cycloalkyl; acyl or a 5 - 
6 membered nitrogen containing ring, optionally substituted with phenyl orCi^alkyl. 

10 6, A compound according to any one of the preceding claims wherein A together wth carbon 
atoms 5 and 6 of formula I fonms a 5 membered heterocyclic system containing two hetero atoms 
selected from nitrogen, oxygen and sulfur, the heterocyclic system optionally being substituted with 
halogen: Cviralkyl; C^^cycloalkyl; cyano; cyanomethyl; perhalomethyl; sulfamoyi; Ci-ralkylsulfonyI; 
Ci^alkyisulfinyt; arylthlo, arvlsuifinyl. arylsulfonyl, the aryl group optionally being mono- or 

1 5 polysubsUtuted with Ci^alkyl, halogen, hydroxy or Ci^alkoxy; Ci^alkoxycart}onyl-Ci^alkyl; 

carbamylmethyl; carboxy-Ci-ralkyl; aryioxy; (1^.4-oxadia20l.5-yl)- or (1^,4-oxadiazol-3.yl)Ci^alkyI. 
the oxadiazolyl group optionally being substituted with Ci^alkyl or CM-cycloalkyt; acyl; or a 5 - 6 
membered nitrogen containing ring, optionally substituted with phenyl or Ci^alkyl. 

20 7. A compound according to any one of the preceding daims wherein A together with carbon 
atoms 5 and 6 of fomnula I forms a 6 memtjered aromatic heterocyclic system containing two or three 
nitrogen atoms, the heterocyclic system optionally being substituted with halogen; d-iralkyl; C«- 
cydoalkyl; cyano; cyanomethyl; perhalomethyl; sulfamoyi; Ci-g-aikylthio; Ci^alkylsuifonyl: 
alkylsulFinyl; arylthio, arylsulfinyl, arytsutfonyl. the aryll group optionally being mono- or 

25 polysubstituted with Ci^alkyl, halogen, hydroxy or Ci^alkoxy; Ci^alkoxycarbonyl-Ct^alkyi; 

cariEiamyimethyl; carboxy-Ci^alkyl: aryioxy; (1^,4-oxadiazol-5-yl)- or {1,2.4-oxadiazol-S-yOCi^alkyl, 
the oxadiazolyl group optionally being substituted with Ci^aikyl or CM-cycioalkyI; acyl; or a 5 - 6 
membered nitrogen containing ring, optionally substituted with phenyl or Ct^alkyt. 

30 8. A compound acconjing to any one of the preceding daims wherein A together with carbon 
atoms 5 and 6 of fonmula I fonns a 6 membered non-aromatic heterocydic system containing one or 
two hetero atoms selected from nitrogen, oxygen and sulfur, the heterocydic system optionally being 
substituted with halogen; Ci.i2-alkyl; Ca^cydoalkyl; cyano; cyanomethyl; perhalomethyl; sulfamoyi; 
Ci^lkyKhio; Ci^lkylsulfonyl; Ci^alkylsulfinyl; arytthio. arylsulfinyl, arylsulfonyl, the aryll group 

35 optionally being mono- or polysubstituted with Ci^alkyl. halogen, hydroxy or Ci^alkoxy: 

alkoxycarbonyl-Ct^alkyl; carbamylmethyl; carboxy-Ci^alkyi: aryioxy; (1,2,4-oxadiazol-5-yl)- or 
(1.2,4-oxadiazol-3-yl)Ci^alkyl. the oxadiazolyl group optionally being substituted with Ci^alkyl or C3. 
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6-cycloa!kyl; acyt; or a 5 • 6 n)embered.nitrogen containing ring, optionally substituted with phenyl or 
Ci^atkyt. 

9 . . A compound according to any one of the clainis 1-8. wherein the general formula I is 



and independently are hydrogen; hydroxy; Ci^alkoxy; or Ci^alkyl. C«-cydoalkyl. Cj^alkenyl 
or C2^alkynyl optionally mono- or polysut>stituted with halogen and is hydrogen; or 

R* together with R* represent one of the bonds in a double bond between the atoms 2 and 3 of 
formula I and R^ Is as defined above; or 

R* together with R^ represent one of the twnds in a double bond between the atoms 3 and 4 of 
formula 1 and R^ is as defined above; 

D represents -S(=0)r or S(=OK, and 
A. R^ and R^ are as defined above. 

10. A compound according to claim 9 wherein R^ and R* independently are hydrogen or 
alkyl. 

11. A compound according to claims 9 or 10 wherein R^ together with R* represent one of the 
bonds in a double bond between the atoms 3 and 4 of formula i. 

12. A compound according to any one of the claims 9-11, wherein R^ together with R* 
represent one of the bonds in a double bond between the atoms 2 and 3 of formula I. 




wherein 



13. A compound according to any one of the claims 9-12 wherein D is -S(=0)r. 



10 
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.14. A compound according to any one of the claims 1 • 8 wherein the general formula 1 is 




Ob) 



wherein 



is hydrogen; hydroxy; Ci^alKoxy: or Ci^aikyl, C^e-cycloalkyl, C^^aikenyl or C2^alkynyl 
optionally mono- or polysubstituted with halogen and is hydrogen; or 

15 

R^ together with R^ represent one of the bonds in a double bond between the atoms 3 and 4 of 
formula I; 

D represents •S(=0)R^= 

20 

wherein R^ is Ci^alkyl: or aryl or heteroaryl optionally mono- or polysubstituted with halogen, 
hydroxy, Ci^alkoxy, aryloxy, arylalkoxy, nitro, amino, Ci^monoalkyl- ordlalkyiamino, cyano, acyl or 
Ci^lkoxycartkonyl; and 

25 A, R^ and R^ are as defined above. 

15. A compound according to claim 14 wherein R^ Is hydrogen or Ci^lkyl. 

16. A compound according to claim 1 4 or 1 5 wherein R^ together with R^ represent one of the 
30 bonds in a double bond between the atoms 3 and 4 of fonmula I. 



17. A compound according to any one of the claims 14-16 wherein R^ is Ci.6-alkyl. phenyl or 
pyridyl. 



35 



18. 



A compound according to any one of the claims 1 - 8 wherein the general formula I Is 
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(Ic) 



wherein 

r\ and independently are hydrogen; hydroxy; Ci^alkoxy; or Ci^alkyl, Cs^cloalkyl, C^e- 
alkenyl or C2^alkynyl optionally mono- or polysubstituted with halogen and R^ is hydrogen; or 

R^ together with R* represent one of the bonds in a double bond between the atonris 2 and 3 of 
formula I and R^ and R® are as defined above; or 

R* together with R^ represent one of the bonds in a double bond between the atoms 3 and 4 of 
formula I and R* and R^ are as defined above; 

D represents -S{=0)r or -S(=0)-; and 

A, R^. R^ are as defined above. 

1 9. A compound according to daim 18 wherein R\ R® and R* independently are hydrogen or Ci. 
6-alkyl. 

20. A compound according claim 1 8 or 1 9 wherein R^ together with R^ represent one of the 
bonds in a double bond between the atoms 3 and 4 of formula 1. 

21. A compound according to any one of the claims 1 8 - 20 wherein R^ together with R* 
represent one of the bonds in a double bond between the atoms 2 and 3 of formula L 

22. A compound according to any one of the claims 18-21 wherein D is -S(=0)r. 

23. A compound selected from the following: 

6-Chloro-3-(1 ,2-dimethylpropyl)amino-4H-thienoI3.2-e]-1 ,2,4-thiadiazine 1 .l-dioxide; 

5- Chloro-3-ethylamino-4H-thienoI3.2-e}-1 .2,4-thiadiazine 1 .1-dioxWe; 

6- Chloro-3.isopropylamino-4H.thieno[3.2-el-1 .2.4-thiadia2ine 1 .1-dioxide; 
{R>-6-ChlorD-3-(1-phenylelhyl)amino-4H-thienoI3.2-el-1 ,2.4-lhiadiazine 1 .1-dioxide; 
3-Allylamino-6-chloro.4H-thieno[3.2-e].1 .2,4.thiadiazine 1 .1-dioxide; 
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e-Chloro-S-cyclopropylamincMH-thieaop^-el-l .2.4-thiadiazine 1 .1 -dioxide; 
6-Chloro-3-hexyiamin(>-4H-thieno[3,2-e]-1 ,2.4-thiadiazine 1 ,1-dioxide; 
6-Chloro-3-tetradecytamino-4H-thieno[3.2-e]-1 ,2,4-thiadiaztne 1 ,1 -dioxide; 
6-Chioro-3-methylamjno-4H-thleno[3,2.e}-1 ^.4-thiadi9Zine 1 ,1-dioxide; 
3-Benzylamino-6-chloro-4H-thieno[3.2,e]-1,2.4-thiadiazine 1 ,1-dioxide; 
6-Chloro-3-octylamino-4H-th)eno[3,2-e]-1 ^,4-thiadiazine 1 ,1 -dioxide; 
6-Chloro-3-(sobutylamino-4H-thieno[3,2-e]-1 .2,4-thiadiazine 1 ,1 -dioxide; 
6-Chloro-3-(4-phenylbutyl)amino-4l+'thieno[3,2-el-1,2,4-thiadia2ine 1,1-dioxide; 
6-Chloro-3-{1 ,5-dimethylhexyl)amino-4H-thieno(3.2-eJ-1 ^.4-thiadiazine 1 .1-dioxide; 
6-Chloro-3-propylamino-4H-thienoI3»2-e]-1 .2.4-thiadiazine 1 .1 -dioxide; 
(R)-6-Chloro-3-(2-hydroxy-1-methylethyl)amino-4H-thieno[3,2-e}-1 .2.4-thiadiazine 1 ,1-dioxide; 
(S)-6-Chloro-3-(2-hydroxy-1-methylethyl)amjno-4H-thieno[3.2*e]-1 ,2.4-thiadiazine 1 .1-dioxide; 
(R}-3-sec-Butyiamino-6-chloro-4H-thienoI3^-e]-1 ,2,4-thiadiazine 1 ,1-dioxide; 
3-Butylamino-6-chloro-4H-thieno[3^-e]-1 ,2.4-thiadiazine 1 ,1-dioxide; 
3-isopropylamino-7-methyl-4,7-dihydro-pyrazoio[4,3-e][1 .2,4]thiadtazine 1 .1-dioxide. 

24. Compounds according to any one of the preceding claims which acts as openers of the Katp- 
regulated potassium channels. 

25. A method of preparing a compound of formula I, characterized in 
a) reacting a compound of formula II: 



wherein A, 6. D. and R"* are as defined above and Z is a leaving group such as aikoxy. alkylthio, 
halogen, preferentially chloro. bromo. iodo, trimethyiamino. or methylsulfonyt with a compound of 
formula III: 




en: 




Oil) 
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wherein and are defined above to form a compound of the general formula I; 
b) reacting a compound of formula IV: 



wherein is hydrogen and A. B, D and X are as defined above, or B is NH and R\ A. D and X are as 
defined above, with the compound of formula til. or a suitable salt thereof in the presence of P2O5 
and a high boiling tertiary amine or a suitable salt thereof, to fomi a compound of the general fomiula 



c) reacting a compound of the fonnula IV: 



a 



(iv> 



wherein R' is hydrogen and A. B. D and X are as defined above or B Is NH and R\ A. D and X are as 
defined above, with a compound of the formula III. or a suitable salt thereof in the presence of 
titanium tetrachloride and a solvent with which tt may form a complex, like e.g. tetrahydrofuran. or a 
mixture of toluene and anisole, to form a compound of the general fomiula I; 

d) reacting a compound of formula V 



SOjNHj 




(V) 
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wherein and A are as defined abovjs. vyith a compound of fonnula VI 

R'NCO (VI) 

5 wherein is as defined above, to form a compound of the general formula I wherein D is SO2, B i 
>NR'. R' is H. and R* and R* together form a bond; 

e) reacting a compound of the formula V 

10 

(I 



or' 



1 5 wherein and A are as defined above, with a compound of fomula VII 

R^NHC(=0)CI CVII) 

20 wherein is as defined, to form a compound of the general formula I wherein D is SO2, B is >NR^ 
is H, and R"* and R* together form a bond; 

f) reading a compound of the formula V 

AsOjNHj 

30 wherein R^ and A are defined as atwve, with a compound of formula VIII 

Y 
II 

35 

wherein Y is NH or S. or a suitable salt thereof, to form a compound of the general formula I, wherein 
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D is SO2, B is >NR* . and together form a bond, and R^ and R^ are H; 
g) reacting in the presence of a base a compound of formula IX 

5 



10 




{IX) 



or a suitable salt thereof, wherein R^^ is or EtOC(=0). wherein R^ and A are defined as above, with 
15 a compound of fonnula X 

R^=C=S (X) 

wherein is as defined above, to form an adduct which may have either of the two structures XI or 
20 Xii or be a mbcture of the two 

(XI) 
(XII) 

either of which by ring-closure, e.g. by treatment v^h phosgene in a suitable solvent, forms a 
35 compound of the general fomnula I, if R" is R^ , wherein D is S(=0)2 . B is >NR* . R^ is H. and R^ and 
R^ together form a bond, and a compound of the general formula XIII if r" is EtOC(=0); 
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5 




(XIIO 



o o 



h) hydroiyzing and subsequently decart)oxytating a compound of the general fomnula XIII 

10 




(XIII) 



o o 



to form a compound of the general formula I. wherein D is S(=0)2 , B is >NR* . and are H, and 
20 and together form a bond. e.g. by heating the starting compound in aqueous base. 

26. A phamnaceutical composition comprising a compound according to any of the datm 1-24 
or a or a pharmaceutical acceptable salt thereof with a phanmaceutically acceptable add or base, or 

25 any optical isomer or mbdure of optical isomers, including a racemic mixture, or any tautomeric form 
together with one or more pharmaceutically acceptable earners or diluents. 

27. A phamfiaceutical composition for use in the treatment of diseases of the endocrinological 
system such as hyperlnsulinaemia and diabetes comprising a compound according to any of the 

30 claims 1-24 or a pharmaceutical acceptable salt thereof vMh a phamiaceuticatly acceptable acid or 
base, or any optical isomer or mixture of optical isomers, including a racemic mbcture. or any 
tautomeric form together with one or more phanmaceutically acceptable carriers or diluents. 

28. The pharmaceutical composition according to claim 26 or 27 in the form of an oral dosage 
35 unit or parenteral dosage unit. 

29. A pharmaceutical composition according to claim 26 or 27 wherein said compound is 
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administered as a dose in a range from about 0.05 to 1000. preferably from about 0.1 to 500 and 
especially in the range from 50 to 200 mg per day. 

30. A compound according to any one of the claims 1 - 24 or a phanmaceuticaliy acceptable salt 
5 thereof with a pharmaceuticaily acceptable acid or base, or any optical isomer or mixture of optical 

isomers, including a racemic mbcture. or any tautomeric form for therapeutical use. 

31. A compund according to any one of the claims 1 - 24 or a phanmaceuticaliy acceptable salt 
thereof with a pharmaceuticaily acceptable add or base, or any optical isomer or mbcture of optical 

1 0 isomers, including a racemic mbcture, or any tautomeric form for therapeutical use in the treatment or 
prevention of diseases of the endocrinological system, such as hyperinsuiinaemia and diabetes. 

32. The use of a compound according to any one of the claims 1 - 24 or a pharmaceuticaily 
acceptable salt thereof with a pharmaceuticaily acceptable acid or base, or any optical isomer or 

1 5 mixture of optical isomers, including a racemic mixture, or any tautomeric form as a medicament. 

33. The use of a compound according to any of the claims 1 • 24 for preparing a medicament. 

34. The use of a compourid according to any one of the claims 1 • 24 or a pharmaceuticaily 
20 acceptable salt thereof with a pharmaceuticaily acceptable acid or base, or any optical isomer or 

mixture of optical isomers, including a racemic mixture, or any tautomeric form for the preparation of 
a medicament for the treatment or prevention of diseases of the endocrinological system, such as 
hyperinsuiinaemia and diabetes. 

25 35. A method of treating or preventing diseases of the endocrinological system, such as 

hyperinsuiinaemia and diabetes in a subject in need thereof comprising administering an effective 
amount of a compound according to any of the claims 1 • 24 to said subject. 

36. A process for the manufacture of a medicament, particular to be used in the treatment or 
30 prevention of diseases of the endocrinological system, such as hyperinsuiinaemia and diabetes which 
process comprising bringing a compound of formula I according to any of the claims 1 - 24 or a 
phanmaceuticaliy acceptable salt thereof into a galenic dosage form. 



37. 



Any novel feature or combination of features as described herein. 
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